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LETTER OF TRANSMITTAL. 

Raleigh, N. C, February 1, 1893. 

To His Excellency Hon. Eli as Carr, 

Oovernor of North Carolina, 

Sir : — I have the honor to submit herewith for publication a 
preliminary report on the Iron Ores of North Carolina. The 
report has been prepared by Mr. H. B. C. Nitze, assistant geologist 
in charge of the iron ore investigation. A large amount of work 
remains to be done before a final report on the iron ores of the 
State can be prepared ; but meanwhile it has been thought best 
to publish this preliminary report, in response to numerous 
demands on the Survey for information relative to this subject. 
This report will be issued as Bulletin No. 1 of the Survey publica- 
tions. Yours obediently, 

J. A. Holmes, 

State Geologist , 



PREFACE. 

The iron ores in. North (Carolina occur mainly in the older 
crystalline schists, the geologic age and structure of which can 
only be determined by a large amount of most careful work in 
both the field and the petn)grai)hic laboratory. This will require 
a considerable exi)enditure of labor and time ; but nevertheless 
this work must be done before the economic problems connected 
with the ores can be properly understood and intelligently discussed 
in a final report. The (geological Survey has undertaken such a 
study of these crystalline rocks as, it is hoped, may yield valuable 
results in the near future: l)ut meanwhile, in response to the 
numerous demands for information concerning the deposits of iron 
ore, it is found necessary to ])ublish a preliminary report. 

The preparation of this preliminary re])ort, including the 
necessary field work, was entrusted to Mr. H. B. ('. Nitz(» in June, 
1801. And the contents of this report arc derived for the most 
part from his personal investigations in the field during the 
seasons of 1801 and 18'.»2, in which time all of the most important 
iron ore deposits in the Static wt»re visit<.Ml. and as detailed an 
examination given tlu^m as the scope of the work and the purposes 
of a preliminary report would justify. Particular attention was 
paid to the region west of tlu* Blue Ridge mountains, l>ecause of 
the advantage offered by the Tnite^l Statt^s (Jeological Survey 
topographical maps, which have been completed for this portion 
of the State. 

The total area examiniMl amounts to some •Joon square miles, 
distributed through twenty-three counties. To make this report 
as compreluMisive as possible for the information of the public, 
extracts from pn^vious reports, covering such of th(» ground as has 
not yet been examintMl by the present survey, have been added 
in quotation marks, and with ]n*oper references, so as to give due 
credit to the authors. 



2^ PKBIACi:. 

'j'u»- subject-matter of the report has been confined almost 
•-I'lirelv vo the ecouomic Bide of the geology, with but casual 
!>ff«-reu^^ to the structural features of the ore deposits and their 
^•^••i'jgic relations. The study of these relations and the cor- 
r^r^latiou of the different ore-zones cannot now be undertaken, 
«.»wijug yj the meager results that are at present in hand concerning 
the structural and stratigraphic g€HjIog^' of the various formations 
in the Btate. 

The subject of this report, then, deals with descriptions of the 
hx-alities, the extent and character of the ore deposits, as far as 
practicable, and the quality of the ores as determined by analyses. 
Hijiiiit general notes on the old forges and furnaces, the chrome 
iron ores, manganese ores, and limestones are included in their 
proi>er places. A map of the State, showing the position of the 
various iron ore dejKjsits, lias been prepared, and accompanies the 
report. A table of 453 analyses has been prepared, showing the 
i-iiaLT'd/cUtr and locality of the samples, and the names of the 
chemists by whom analyzed. Of these, 175 samples were collected 
by Mr. Nitze, and the analyses were made in the laboratory of the 
Hurvey at Chapel Hill, by Ur. F. P. Venable, Messrs. C. Basker- 
vilhf. H. H. Mit^-hell, and Nitze. The remaining analyses quoted 
are collect<^d from reliable sources, duly mentioned in the table. 

As is well known, the representation of the quality depends as 
inu^h on an intelligent sampling as on an accurate analysis of the 
jsame. Mr, Nitze has endeavored, in collecting samples, to make 
them as truly reprewMitativc as possible, by taking a great number 
of small <!hips, aggregating from two to five pounds, from the full 
crosH-s<K^tion of the on» bed ; and where circumstances would not 
permit of this, he has taken similar samples from old dumps and 
heaps of ore lying near the openings, or from a great number of 
points along a gtaieral outcrop. 

TheH(^ samples have been reduced in the laboratory to a suffi- 
ciently small volume for analysis, by the method of grinding, 
mixing and (piartering, the final sample being finely ground in an 
ngate mortar and dried at 212° F. 

In the Held work Mr, Nitze has been assisted at intervals by 
McHKis. II. L. Harris, J. V. Lewis, and Charles Baskerville of the 
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State Survey ; and also by Messrs. Hersey Monroe and Charles E. 
Cook, topographers, and Mr. Arthur Keith, geologist of the United 
States Geological Survey. Mr. Keith spent portions of ()ct()l)er 
and November, 1892, in Cherokee and Graham counties, and has 
worked out the geologic relations of the limestone and iron ore 
belts of that region. Professor F. P. Venable of the State Univer- 
sity has rendered a valuable service to the Survey by his super- 
vision of the chemical work, which he has done without remuner- 
ation, and he has kindly revised the proof-sheets of this report. 

The Survey is also indebted to the Cranberry Iron and Coal 
Company, the North Carolina Steel and Iron Company, the 
Bessemer Mining Company, and to many persons in various parts 
of the State for valuable assistance rendered and for the imiform 
courtesy shown to Mr. Nitze and his assistants while engaged in 
this work. 

J. A. Holmes, 

State (teologisi. 
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THE ORES OF IRON. 



INTRODUCTION. 

The ores o( iron; cbcmlcol nnd mecliaiilcal impuriUes; commercial value ot Iron 

or€fl; geolo^c and geograpbjc dlstrlliutloii o( ores; structure of ore deposHs: 

^^^^ e&rlf maaufacturo of iron in the State; present condition of tlie Iron 

^^^K. tndustrr Id North Coroiinn. 

' For the benefit of those who are unacquainted with the usual mln- 

era]ogical terms, the following definitions are given: — 

Magni;tit K, miiynettr iron ore ( I''(;O,l'V'i0^), so called from its mag- 
netic properties, is a compound of the sesquioxide and protoxide of iron; 
it is of a black color, and contains when pure 72,4 per cent of metallic 
Iron. When it contains an appreciable amount of titanic acid it is 
called UtaniferoHs jmignftite. 

Red IIkmatite {re,0=) ia the seaqnioxide of iron; it is of a red 
color, and contains when pure 70 per cent of metallic iron. Specular 
ore, micaceous ore, viartile schisl, red ochre, itabtrite, are varieties of red 
hematite. Turgite (-FcOi.HiO) may be classed as a red hematite con- 
ti>iiting a small (5.3) per cent of water. 

Beown Hematite (Fe-.Oi -|- a<i.) is a general or commercial name 

for the hydrous sesqnioxides of iron. Its color is brown, \arying to 

yellow and reddish in the species containing little water; and when 

\ pure it contains froui "iT.l to 62,2 per cent of metallic irtm. The several 

species vary in diigree of IiydratioUj as shown by the fullowinfi statement: 

Qoethite (FeiOj.HiO), containing 10.1 per cent of water; 

Limonitt (2FeiOi.3H,0),containing 14.5 per cent of water; 

Xanllwsiderite (FeX>:.2U:0), containing 18.4 per cent of water; 

Limnile (FosOlSHiO), containing 25.23 per cent of water. 

Telloto ochre and Joy ore (of recent formation in marshy plaices) are 
I ctber varieties of brown hematite, 

^ SiDERiTE. or spiilhic iron oi-e (FeCO,)_ is the carbonate of iron. It is 

of a white, yellowish-gray, or brown color, and contains when pure 48.2 
per cent of metallic iron. Bnll ore »w\ bltrclbaml are varieties of this 
ore, found in the coal measm-es. 
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Chromite, or chromic iron ore (FeO.Cr-.Oj), is a compoimd of prot- 
oxide of iron and sesqnioxide of chromium; is of a dark, brownish- 
black color, and contains, when pure, 68 per Cent of diromic oxide. 

Manganifebous Ison Ob£ is a yariety of either magnetite, red hema- 
tite, or brown hematite (usually the latter), containing an appreciable 
quantity of manganese. 

CHEMICAL AND MECHANICAL IMPURITIES. 

All of these ores of iron are found widely distributed in the State 
of North Carolina. It must not be supposed, however, that they exist 
on a commercial scale of the absolute, theoretical purity as given in the 
above definitions. Impurities, both chemical and mechanical, are nat- 
urally present: chemical impurities, such as are intimately combined 
with the ore in chemical relation, as sulphur, phosphorus and titanic 
acid; mechanical impurities, or the associated minerals, the ''gangue'' 
of an ore, usually silicates, which occur distributed in the ore masses, 
such as quartz, feldspar, hornblende, calcite, epidote, garnet, pyroxene, 
mica, talc, and chlorite-schists, day, etc. 

Discussion of the Chemical Impurities. — Of the chemical impur- 
ities, titanic acid is one of the most hurtful; it is confined to the mag- 
netic ores, and when in excess of 1 per cent it rather condemns the ore 
for blast-furnace use, so far as our American practice of to-day goes, at 
least in competition with ores less diflScult to fuse. 

Titanic acid in the ore does not injuriously affect the quality of the 
pig iron produced, as it passes almost completely into the slag, only a 
very small percentage, if any, entering the pig iron; in fact the iron 
produced from titaniferous ores is as a rule of the best Bessemer quality, 
for these ores are known to be exceptionally low in phosphorus. 

But the difficulties arise in the infusibility of the slag, in the loss of 
iron in the sla-^, and in the formation of accretions of nitrocyanide of 
titanium in the furnace hearth. It is therefore very evident that, owing 
to the first two causes, the cost of producing a ton of iron is very mater- 
ially increased. An extremely high temperature is necessary to fuse the 
slag, which means an increase in the fuel consimiption ; and the yield of 
the furnace in pig iron, in a given time, will be reduced, owing to the 
appreciable loss of iron in the slag. 

The first of these difficulties may be overcome by producing, through 
the addition of proper fluxes, a more fusible, trisilicate slag, such as a 
silicate of lime, magnesia and alumina. In Sweden, Norway and Eng- 
land ores very high in tdtanic acid have been successfully smelted by 
this means. The second remains a standard evil, as a certain part of 
the iron is soluble in any of these silicates. A remedy for the third 
evil, the building up of the hearth by the very hard and infusible nitro- 



cyanide of titaniuDi, has been suggested by Mr. John Birldnbiue,' in 
the UB6 of .1 removable hearth in the furnace, so that if it did build up 
too rapidly it could be pulled out and supplied by a clean one; but the 
idea of this impTOveinent is still in embi^o. To whatever extent the 
uiedilliji'tty ft the lil.auifen}us ores may be susceptible of improve- 
ment, as long aa ores free from this element, and of equal purity other- 
wise, can be had at the same marliet prices, our titanic ores will prob- 
ably remain in the ground ; and they exist there in immense quantities 
bi thiB State, as well as in other parts of the United States and Canada. 
I*ractical furnace men avoid titaniferaus ores. If a vei-y superior ore, 
not too high in titanic acid, could be cheaply obtained, so as to be put 
on the market at a cost so much lower tlian an ore of equally high iron 
but somewhat higher phosphorus content, as to be attractive, small 
proportions might be used in the furnace to advantage and without 
much difficulty, in admixture with these non-titaniferous ores, in order 
to reduce the phosphorus in the resultii^ pig iron to or below the 
Bessemer limit. One of the best uses that these titaniferous ores can 
be put to will be for the lining of puddling fm-naces (called jix or 
feilUnff). They are peculiarly adapted to this purpose owing to their 
firmness, richness iu iron and freedom from phosphonis, 

Phonphorus is iuiolher of the injurious elements in an iron ore, in- 
somuch as it renders the pig iron cold-short, i'. e- brittle when cold. It 
cannot be eliminated in the blast fnmace, nor in the converter used 
in making steel from the pig iron by the Bessemer acid process; and 
as the maximum i>epcentage of phosphorus permissible in steel ia -y^ 
of one per cent, ores are accordingly classified as Bessemer and non- 
Bessemer ores. A Bessemer ore is such that the percentage of phos- 
phorus in the pig iron manufactured fram it shall not exceed I'^n "^f 
one i)er cent. TTils is determined from the phosphorus ratio of the ore, 
■whereby is meant tlie amount of phosphonis in 100 parts of metallic 
iron. If, for instance, an ore contains tiO"^ of metallic iron and 0.03;< 
of phosphorus, then f}(\^. iron in the ore ; 100^ iron in the pig iron : : 
0.03;i phosphorus in the ore : x^, phosphonis in the pig iron; whence 
3;=0.05^, llie phosphonis ratio, which is in this ca«i> t)elow the Bes- 
semer limit, that is, les.s than ,V of one per cent^ It is proper to 
mention lien- thai in thi' analyses given throughout this report, and 
Iu the table of analyses at the end of the report, the phosphonis 
ratios have been added in almost every caae, and when below the 
RpssenuT limit they ai-e pi'inted in heavy flgure.t to c;ill attention to 
this fact and to avoid further explanation. 

There is a method of making steel from pig iron known rs the 
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Basic Bessemer process, and another known as the Basic Open Hearth 
process, in which high phosphoras pig iron, and hence high phosphorus 
ores, can be utilized to advantage. Here the phosphorus, instead of 
being an injurious ingredient in the pig iron, becomes an essential 
requisite for the successful operation of the process, in which it is 
almost entirely eliminated and made to enter the slag. 

According to Wedding/ the eminent German metallurgist and an 
authority on this subject, the amount of phosphorus in the pig iron 
used to the best advantage should not exceed 3 per cent (which means 
1.5}^ in a 50^ iron ore). Most generally pig iron with 2^ to 2.5}< of 
phosphorus is used, and it is very difficult to get good results with 
1.5^ of phosphorus in the pig iron, and none at all with 1.2^ of 
phosphorus. The percentage of silicon should be as small as possible; 
0.5^ is best, and 1.5^ is the highest allowable limit. The pig iron should 
also contain from 2.2^ to 3^ of metallic manganese. Sulphur is a 
detrimental element because it is hard to eliminate; it ought never to 
be over 0.12;^; generally it is 0.08^, sometimes 0.0 5}i, and even less. 
The sulphur content can be increased without injuiy, the greater the 
amount of manganese. It is thus seen that ores for this purpose 
must be high in phosphorus, but low in sulphur and silica, and it 
is preferable that they should contain some manganese, thongh this 
may be attained by the addition of special manganese ores. 

In North Carolina the principal bodies of ore, namely the magne- 
tites, are low in phosplioi*us, — often below Bessemer limit. The higher 
phosphorus ores are usually confined to the brown hematites, of which 
there are large deposits in Cherokee county. 

Sulphur is a detrimental element in an iix)n ore, rendering the pig 
iron hot-short, that is, brittle when hot. Unlike phosphorus, however, 
it is partially eliminated in the blast furnace by combining with the 
bases of the slag. And it may be reduced, previous to smelting, by 
roasting the ore, whereby it is partially volatilized. 

The ores of North Carolina are, with very few exceptions, extremely 
low in sulphur. 

Manganese. — The presence of manganese in an ore for the manu- 
facture of pig iron is not desirable above 1^ or 2^, For special pur- 
poses, such as the manufacture of spiegeleisen, ferro-manganese, etc., 
it is a requisite, and ores high in nianpinese, manganiferous iron ores 
or regular manganese ores, are then used. The magnetic ores seldom 
contain this element in ap])i'eciable quantities. It lisually accom- 
panies the brown hematites in variable quantities, these ores in fact 
merging into manganese ov(^^ wliou yevy hVfj(\\ in manjx^inese. 

* Wedding's Basic Bessemer Process, translated by AViUinm B. PhUllps. Ph. D., 
and Ernst Prochaska, Met. Eng., p. 90 e^ seq. 
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W'Chroiiiium rarely occtira in the common iron orra. It ia confined 
t enlirelj to the particular mineral already defined as chromite, 
which is used in the manufactm-e of pigments, and special varieties 
of tool steel, the chromium exerting a hardening effect without impair- 
ing the toughness of the steel. .Small amounts, from a trace to \X^{)^ 
of chromic oxide, exist in most titaniferoos ores. 



UiscussiON OF TUK Mi:cH4SicAi. iMi'iiJMTiics. — The mechanical 
impm-ities are all of them degrading to the quality of an oi-e, because 
they reduce the percenta.ge of metallic iron in the ore, and i-equlre the 
addition of fluxes, usually limestone or dolomite, for their removal from 
the- furnace as slag or cinder. I^ui-e nlica (quartzj is naturally the 
most objectionable form in which the mechanical impurity can exist. 
But when silica exists in combination with certain bases, such as lime;, 
magnesia or alumina, as in the various schists and clays, the formation 
of a natural slag is assisted, and the amount of fiux to be added thereby 
lessened. 

An ore may in fact^ under exceptional circumstances, be self-fluxing, 
that is, the proportion of silica to the bases naturally present in the 
ore may be such as to flux themselves and form a slag without the 
addition of foreign ingredients.- Calrite (carbonate of lime, limestone) 
is therefore one of the most beneficial of the accessory minerals tliat 
could occur in an ore. Certain minerals, such as hornblende sind 
pyroxene, which are silicates of iron, alumina, lime, magnesia, etc., 
are more dedrable than pure silica, on account of the iron which they 
contain. 

In mining an ore on a commercial scale it is as a rule impossible 
to get it out free from gangue or nccessorii' minerals. To a certain 
extent it may be cleaned or dressed by hand-picking or by the aid of 
machinery (crushing, wasliing, jigging, or by magnetic separation in 
the case of magnetites). Tlie degree to which an ore may thus be 
dressed deijends on the expense of llie operation and the value of the 
resulting material. 

Often the gangue is so finely and intimately associated with the 
ore as to render any means of dressing economically impracticable. 
There is a liniit in the percentage of silica that an ore, after it is 
finally prepared, may contain to be fit for fuma«e use; this is variable 
and dependent on conditional circumstances, but certainly, if it reaches 
mnch above ."iO-^, it must be condemned, and in fncf can not bi' jiropprly 
colled an oi'e from a commercial aUmdpoint. 
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COMMERCIAL VALUE OF IRON ORES. 



The commercial value of an ore depends upon: 

1. Its chemical composition; 

2. Its mechanical structure; 

3. The relation of the cost of supply to the market price; 

4. Its proximity to a supply of fuel, flux and water. 

1. lis Chemical Composition; that is, the nchness of the ore in 
metallic ii'on, and its freedom from the injurious elements, siUca, 
sulphur, phosphorus and titanic acid. This must be determined by 
chemical analysis. The increase in the value of an ore is very rapid 
with the increase in metallic iron and the decrease in phosphorus. . 

2. Its Mechanical Structure, The depreciation in the value of an 
ore, due to the presence of mechanical accessories (gangue), is caused by: 

(a) The increased cost of mining the ore, i)er ton of pig iron 
which it will produce; 

(b) Tlie increased cost of transportation of the ore, per ton of 
pig iron that it will produce; 

(c) The increased cost of the reduction of the ore in the blast 
furnace, per ton of pig iron that it will yield; 

(d) The increased cost of the wear and tear of the furnace due 
to the presence of an excess of material passed through it; 

(e) The cost of removal and disposal of the additional amount 
of slag produced. 

3. The Rclnlion of (he Cost of Supply to the Market Price. This 
is of course dependent upon the cost of mining, dressing, handling, and 
transportation, which must be carefully determined, and compared with 
the ruling market price. 

4. Its Proximity to a Supply of Fuel, Flux and Water. This is an 
important factor in determining the value of an ore. In any case the 
most profitable I'esults are realized when the ore is so situated with 
reference to an adequate supply of good fuel, flux and water, that H 
can be smelted and turned into pig iron at the mine, thus decreasing 
the cost of handling and transporting dead material existing as gangue. 
These conditions are, however, not often perfect; either the fuel is 
distant^ or the limestone is the missing article. It is a question of 
comparative profit that must determine whether the ore is to be 
transported to the fuel or cice versa. With high grade ores and 
long hauls the former is likely to be the most economic plan. Often, 
if the ore be too low in grade to bear transpoi-tation to a distant 
market, it will be profitable to smelt it at the mine, if the necessary 
fuel and flux can be obtained at sufficiently low cost. 

All of these conditions will determine whether an ore can be smelted 
on the ground, whether it is best suited for shipment to a distant mar- 
ket, or whether it is worthless altogether. 
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THE OEOLOGIG AND GEOGRAPHIC DISTRIBUTION OF THE ORES. 

The ores of iron occurring in North Carolma are found widely 
distributed in the State. It is natural to suppose that they bear some 
definite relations to the geological formations in wliich they occur. 
The magnetites and i-ed hematites are found almost exclusively in the 
crystalline roclvS, which are confined to the midland and western 
coimties, as shown on the accompanying small geological map of the 
State (Plate II). The true brown hematite formations of the older 
Paleozoic rocks are found only in the extreme western part of the State, 
in Madison coimty, west of the Hot Springs, and in the extreme south- 
western comer of the State, in Cherokee county. Brown hematites are, 
however, vaiiously distiibuted throughout the crystalline rocks, some- 
times in important masses, as at Ore Hill in Chatham county, the 
Ormond mine in Ga«ton Countv, etc. 

The 04irbonate oi'cs (blackband, ball ore, etc.) are confined to the 
coal measiu*es of the Triassic formation. 

The bog ores (porous brown hematites) are found in isolated patches 
over the more recent formation of the Coastal Plain region, in the eastern 
part of the State. 

The chromic iron ores occur in the chrysolite hills in the western 
part of the State. 

In the body of this report the following geologic-geographic arrange- 
ment has been adopted for the sake of convenience in description : • 

1. The Bog Ores of the Eastern Counties in the Coastal Plain Region. 

2. llie Blackband, Ball, Brown and Red Hematite Ores in the Goal 
Measures of the Triassic Formation^ in Chatham and Moore Counties, 

3. The Magnetite, Specular, and Brown Hematite Ores in the Fastcr7i pari 
of (he Crystalline Area, including: 

(a) The Specular and ^Magnetite Ores of Halifax county. 

(b) The Specular and Magnetite Ores of Harnett county. 

(c) The Specular, Magnetite, and Brown Hematite Ores of Gran- 
ville, Person, Durham, Orange, Chatham, Randolph and Mont- 
gomery counties. 

(d) The Specular and Magnetite Ores of Mecklenburg and Cabar- 
rus counties. 

4. The Titajiiferous Magnetites in thp Crystalline Rocks of Rorkinghanu 
Guilford and Davidson Cou?itics. 

5. TJie Magnetite and Brown Hematite Ores in the Central part of the 
Grysialline Area, in<'hi<linjr : 

(a) The Magnetite Ores of the Danbnry R(^<;ion in Stokes county. 

(b) The Magnetite Ores of Surry and Yailkin counties. 

(c) The Titaniferons Magnetites of Davie county. 
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goes. At Ore Hill in Chatham county it occurs in almost yertical dikes, 
of quite regular thickness, which often intersect each other. On 
Little mountain in Gaston county the ore occurs in a heavy vertical 
quartz vein, which has been traced for several miles in length, and 
has been opened at the " Devil's Workshop." 

The Blackband and Ball ores of the Ck>al Measures occur in regular 
stratified layers or seams, conformable to the coal and carbonaceous 
slates. 

The Red Hematite ore in Chatham and Moore counties occurs 
similarly interstratified in the Triassic red sandstone. 

The Bog ores occur as local deposits usually in swampy or marshy 
places, or around the mouths of springs from which they have been 
deposited. They cover comparatively small areas, and are altogether 
irregular in extent. 

EARLY MANUFACTURE OF IRON IN NORTH CAROLINA. 

The history of the early manufacture of iron in North Carolina 
dates back previous to the Revolutionary war. As early as 1729 small 
shipments of iron were made to England." These earliest iron works 
were probably situated near the coast in the neighborhood of bog ore 
deposits, and consisted of the piimitive Catalan forges, blown by the 
water trompe. Many of these forges were built in later y^Bars further 
inland, in Chatham, Guilford, Rockingham, Stokes, Surry, Yadkin, 
Davie, Catawba, Lincoln, Gaston, Cleveland, and other counties; and even 
in the fastness of the mountains in the western part of the State, in 
Wilkes, Aslie, Mitchell, Caldwell, Cherokee, and other counties. In 
1859, Lesley gave an account of forty-nine bloomery forges and six 
charcoal furnaces, and there were many others at that time which he 
did not mention. 

One of these, the Pasley forge, on Uelton creek, in Ashe county, is 
still in operation. 

The firet charcoal furnace in the State was probably the Vesuvius 
furnace in Lincoln county, reported to have been built about the year 
1792; a small charcoal furnace was built at the mouth of Snow creek 
in Stokes county about 1795. Iron was made during the Revolutionary 
war in Nash, Chatham, Guilford, Cleveland and i)robably some other 
counties. 

During the late Civil war iron was made for ordnance purposes in 
Nash, Chatham, Lincoln, Stokes and other counties. Since that time 
there has been a steady decline in the iron manufacture in this State, 
until at present there are in active operation only one furnace in Mitchell 
and one forge in Ashe county. 

* History of the Mamifacturo of Iron In aU Ages, by James M. Swank; second 
edition, p. 272. 
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With the spread of the railroad lines, affording facilities for the 
transportation of the vastly cheaper pig iron from the North, these old 
forges and furnaces could not compete with theb improved and modem 
rivals in other States, and gradually they were abandoned. 

Without exception they were built in close proximity to their ore 
supplies, which were mined in an irregular, desultory and spasmodic 
manner, without any system or judgment for the future. As a rule, 
the " mines " consisted of simple, but numberless, pits and cuts, alonj^^ 
the outcrops of the ore bodies, w^hich w^ere abandoned w'hen they 
attained too great a depth, and others opened. At many places shafts 
were sunk, and similarly abandoned for others when the water level 
was reached. 

It must not^ therefore, be hastily concluded, from the general appear- 
ance, iri'egularity and multitude of the old diggings, that the amount of 
ore was too small to justify proper working, nor that the ore was worked 
out, for in no case did they go below the water level. At the same 
time, the fact that a certain ore deposit once supplied an old-time forge 
or furnace must not be taken as a criterion of the quantity of ore, or 
the extent of the ore deposit, for the small size and production of these 
furnaces required but a very small amount of ore; indeed, one might 
almost say that sufficient ore to supply a forge for several years might 
be picked up from the outcrop or from the surface float. 

The remains of the old workings are still everywhere visible; with 
few exceptions, they have caved in and filled up with dirt and water, 
and are often covered with vegetation and overgrown with trees and 
brush, so that a mere sink-hole is now their only sign. Unless recently 
reopened by some prospector, they do not permit of a satisfactory 
examination; and the only value that they possess as a criterion of 
what is underground is that they at lea^ indicate the presence of an 
ore-bearing deposit, by the visible amount of work that has been done, 
by tlieir extent, and by the fragments of ore scattered about the 
surface. 

THE PRESENT STATE OP THE IRON INDUSTRY IN NORTH CAROLINA. 

There are at present two mines and one blast furnace in operation 
in the State. The Cranberry mine, at Cranberry in Mitchell county, 
is an extensive deposit of magnetite of Bessemer quality, which has 
been worked for generations in the primitive Catalan forges situated 
near by. 

About 1880 this property came into the possession of the Cranberry 
Iron and Coal Co., which has developed it continuously and extensively 
since that time, by open cuts and tunnels; but mining has never been 
followed on the larger scale that this deposit would justifiably warrant. 
Early in 1884 a small blast furnace, 50 feet high by 10. feet 2 inches 
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wide at the bosh, with a daily capacity of from 14 to 15 tons^ was Uowb 
in here, and has been ox)erated without interruption since^ numing at 
first on charcoal, but during the greater part of the past two yean on 
coke from I^ocahontas, V'a., and producing a remarkably pore 
Bessemer iron of special grade. This furnace was also bnUt hiere 
more with a view of further developing the property, by testing flie 
actual quality of the pig iron that could be made from these oves^ than 
for the purpose of establishing a large and regular industry. The 
policy of the company appears to have been one of deyelopment and 
exploratory work ever since they first took hold of the property. A 
narrow-gauge railroad, the East Tennessee and Western North Carolina, 
about 32 miles in length, connects the mines and furnace with the East 
Tenn., Va. and Ga. railwad, at Johnson City, Tenn. 

The total output of ore from this mine for the year just ended, 1892, 
was 1S,433 long tons, which, valued at fl.40 per ton at the mine, was 
worth ?25,806.20. Of tliis amount, 12,088 tons were shiiqped to fur- 
naces outside of the State. The total production of the furnace for 
1892 was 3250 short tons of Bessemer pig iron, which, valued at 916-00 
per ton at the furnace, was worth $52,000.00. Of this amount^ 2900 
tons were coke iron and 350 tons charcoal iron. 

During the past year, magnetic concentration of the ores, though 
yet in an experimental stage, has been successfully introduced here^ 
and most of the ore that entered the furnace was of this description. 

The onlv other iron ore mine that was worked in 1892 is the Ormoud 
mine in Gaston coiint.y, about 28 miles southwest of Charlotte, and i 
mile west of the Atlanta and Charlotte Air Line, with which it is 
connected by a short branch line. This mine was operated by the 
Bessemer City Mining and Manufacturing Co., recently absorbed by 
the Bessemer Mining Co., and produced during the first eight months 
of 1892, 5000 loDg tons of ore, which, valued at ?3.50 per ton at the 
mine, was worth ? 1 7,500.00. The ore is a brown hematite, probably 
turgite, of Bessemer quality, and was -shipped to Richmond, Va., and 
Birmingham, Ala., for fix, used in puddling furnaces. 

The mine was closed down in September, 1892, on coming into the 
posst>ssion of the new company, which is now preparing for extensive 
improvements and a large outx)iit in the near future. 

In June, 1892, the North Carolina Steel and Iron Co. completed their 
blast furnace at Greensboro.* Tlie height of the stack is 70 feet, 
diameter of bosh 10 feet, and the calculated capacity 100 tons per day. 
The furnace plant is fully equipped with all modern improvements, 
and together with ore lands, town-site lands and other improvements, 
reprt»sents a total investment so far of ?30r>,000.00. 

• See Plate II. 
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HT^t i^ ^^^ expected te have this furnace in operation at an earl; 
date, the delay of patting it in blast having been caused by the 
deficiency of the necesBary funds; the present low price of iron in tlie 
country having deterred the company from endeavoring to procure the 
requisite capital sooner. It is also proposed to erect a merchant mill, 
machine sbopn, foundry, and car works during this year, the latter U> 
have a capacity of ten (10) freight cars per day. 

The principal supply of ore will be obtained from the mines of the 
company at Ore Hill, Chatham coimty, about 40 miles distant; thi» 
ore is a brown hematite, and the deposits have been prospected during 
the past year and about 700 tons of ore taken out. Besides this source, 
magnetic ores from the western part of the State will be used, Limo- 
etone will be obtained from Virginia, and coke from the Flat Top coal 
region in the same State, 

Mention may here be made of the Bucldiom furnace, a modem iron 
stack, 54 feet high by 10 feet diameter of bosli, with an annual capacity 
of 4500 net tons. ITiis furmice was built in 1873 by the Lobdeli Car 
Wheel Co., of Wilmington, Del., at the foot of Buckhom falls on the 
Cape Fear river in Hamett county, 12 milee from Loctville. It was 
run on ore from the Buckliom mine, about two miles distant, for a short 
time only, when the ore gave out. Although the furnace has been idle 
ever ^nce, and most of the woodwork, outbuildings, etc., are decayed 
and in ruins, the stack itself has been kept in fair repair, and might well 
be uuivi'd to some regular ore supply and be made a paying investment. 

The Methods of Mining have always been, and are we might 
say to the present day, primitive, crude and unsystematic. Excepting 
£he Cranberry — and even that has poor facilities for handling its output 
to advantage — there is not a well developed mine in the State. Thlt 
may be accounted for by various reasons, primarily the Inaccessibility 
through lack of transporiation facilities, small, temporary demand, 
etc; bat it is evident that much la dne to the ignorance, inexperienw 
and lack of energy and foresiglit of the operators and the miners. 
Small shafts, hardly deserving of the name, often untimbered, have been 
sunk without regard to number or location; usually a simple horse-whim 
and bucket have performed tlie raising; the outcrops have been '" hogged " 
over by tJiousands of open pita and cuts. With a few single exceptions 
these hare been allowed to cave in and fill up, have been abandoned and 
are now impediments in the way of successful prospecting and mining; 
for this veiy reason many good pniptTtie.'* are no doubt l>-iiig idle to day, 
as it is a greater undertaking to open up old workings and abandoned 
minea than to start new ones in fresh, untouched ground, No srystem 
was obseired. nothing was done willi an outlook to the future; if it hafl 
been, the mining industry would to-day be in a better state of pros- 
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TL-f- liiur has eomi' to retrieve these mistakes of our ancestoi's. An 
x«:c. cce mine, or any sort of a mine, must not be looked upon as a 
»^vr«;<ida of fabulous wealth. It needs conservative treatment, care- 
tzl &nd able management, and sufficient capital for prop^* develop- 
^-e^i. TO make the investment a paying one. 

I»evelopments are going on in a small way throughout the State. 
r'r'lTa:*^ «>wuors ami companies ai-e beginning to recognize the value 
'j€ the iron ore resources, and are variously engaged in prospecting and 
•Xiening up the ground. Some of the piincipal localities that may be 
mentioned as warranting closer investigation are: 

L The Magnetite and Specular ores of Granville county. 

2. The Bro\*Ti Hematites of Ore Hill in Chatham county. 

3. Tlie Magnetite ores of Stokes, Surry and Yadkin counties. 

4. The Magnetite and Brown Hematite ores of Catawba, lincoln 
and Gaston counties. 

5. The Magnetite ores of Ashe, Mitchell and Madison counties. 

6. The Brown Hematite ores of Western Madison and of Qiepo- 
kee counties. 

Some of these are still inaccessible; but with their proper develop- 
ment and proof of the existence of large deposits of good ore, railroad 
connections will not be long coming. 

On the whole, the prospects for an established iron industry in 
North Carolina are enconi'aging, and its value to the State cannot be 
ovei-ostiniated. 

Before the war the Southern people were engrossed, not so much 
with the manufacture of pig iron wlien they could get it elsewhere, as 
with the cultivation of cotton, tobacco, etc., to which both soil and 
labor were naturally adapted. After the war, a period of reconstruc- 
tion set in ; to-day the country is again on a firm basis, and the people 
are looking first and foremost to the development of their mineral 
resources*. 
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CHAPTER II. 

THE BOG IKON ORES OF THE EASTERN COUNTIES, IN THE 
COASTAL PLAIN REGION." 

" Tlie clayey, aaudy and earthy accumulations of the eastern section 
contain in many places a rough, brown ore, more or less earthy or 
sandy, either in beds from two to four feet in thickness, or more fwt- 
quently in layers of irregularly shaped lumps or nodules." 

The yariety of this ore is known as Bui/ Iron Ore. a hydrated oxide 
of iron, like limouite, though usually containing more water, besides 
oi^anic matter. It is of recent, secondary origin, formed by the oxida- 
tion and redeposition of leachings from the older, ferruginous rocks and 
soils, usually in swampy places or bogs, whence its name. In the sec- 
tion under consideration these small deposits of bog iron ore occur in 
the recent formations. 

The Kloomeky .Mixk, 'Sa^u ^'oikty, — "Oin; ol' tbe inii.it cousiil- 
erable of these deposits is found in the southern end of Nash county, 
near the Wilson county line, about 8 miles north of the town of Wilson, 
and lies on the edge of Toisnot swamp. It is in the form of a horizontal, 
continuous bed, of a loose, spongy texture and rusty brown color, except- 
ing in a few points, where it becomes more compact and of a sub- 
metallic luster. The thickness is from 2 to 11 feet, and ita horizontal 
extent about 50 by 150 yards." " Beneath it is white sand, and aboie 
it from 2 to 4 feet of brown earthy soil, containing nodules of the 
same ore."' 






Fig 3— "^ho Int I r ore bed it the BliioiHirj mine Nnsb Louuty. 

'Prom Oresof NorUi Ciiollm by « C Ken iiid ( B Haiini 1SS7 p. 1; 
e( mq„ with Blight nltemtioni ind adiUUony 

* Prom Willis in tho X'nltMl Statfs Ttntli Cell us Hop lit \ il \\ p 302, 
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''The deposit is known as the Bloomery mine from the fact tliat 
iron was made from this ore in a Catalan forge a few miles sonth, 
during the war of 1812. Iron was also made here during the Gonfeii 
erate war, in a furnace erected on the spot" Several analyses of the ore 
show: 

ANALYSES OF ORE FROM THE BLOOHBRY MINE, NASH COUNTY. 

(327) (328) 

SUlca 15.06 • 

Metamc Iron 42.73 50.61 

" manganese 0.98 .... 

Alumina 0.55 .... 

Lime 1.43 .... 

Magnesia 1.54 .... 

Organic matter and water 15.58 

Sulphur 0.044 

Phosphorus 0.048 0.050 

Phosphorus ratio 0.112 0.098 

It may accordingly be classified as a fairly good ore, low in phos- 
phorus. 

Duplin County. — ** A second deposit, reported to be abundant in 
superficial nodules and irregular lumps, is found in the southern part 
of Duplin county, near Wallace, on the farm of D. T. Boney, covatog 
a curved belt about one mile long and one quarter of a mile wide. 
The sheets are very irregular in form and their thickness is unknown."' 

ANALYSES OF BOO ORE FROM THE BONEY PLACE, DUPLIN COUNTY. 

aOl) (192)» 

Silica 7.59 

MetaUlc iron 53.93 47.04 

Sulphur 0.05 .... 

Phosphorus 0.02 1.093 

Phosphonis ratio 0.037 2.328 

This ore, though high in ii'on for its kind, sliows a remarkable local 
variation in phosphorus. 

I'ENDEK Cot NTY.—" Another bed of the same character and ap- 
pearance, except in the size of the nodules, which are rather small, 
occurs in a field about two miles north of Rocky l^oint in Pender county." 

Pitt Coi nty. — "Extensive beds of limonite are reported to occur 
on the border of Trantei^'s creek, near the Tar river, in the eastern i)or- 
tion of Pitt county. The ore occura in the * second bottom * about 10 
foot above the wator lovol of the crook, at or near the surface, some- 
times in large lumps and blocks.*' 

* Tenth Census Report, XV, 558. 
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Johnston County. — There is, according to Dr. Emmons,^ " a large 
depofiit of limonite, 4 miles west of Smithfield, in Johnston county. It 
is more or less sandy or earthy, consisting of irregular lumps or nodules.'' 

Beaufobt County. — ^Large dejwsits of bog ore are reported on the 
farm of CoL R W. Wharton, 4 miles northwest from Washington, in 
Beaufort county, and it is said that u'on was made from this ore during 
the Eevolutionai-y war. 

• Geology of the Midland Counties of North Carolinn, 18.%, pp. 125-1*27. 



•VHAPTEIi IIL 

THh ULACKBJlSD. B-UJL BE^jWy AND RED HEMATITE 

OliKK IS TOE COAL MEASTREt? ASD RED SA3a>- 

HTONK OF THE TRIASSIC FORMATION IN 

CHATHAM AND MfKiRE COrNTEES. 

It waN rjol <'oii)fidf^red of i^ufficient importanoe to make a detailed 
ifXfiiiiiriiition of ilm oh^k of this formation for the preBent rq[K>rt. Vie 
followintc (h'f^'n\fiiou Ik n^prinurfd, witli slight changes, from a report on 
7'fi/' OrvM tif Nnrlk (Jnrolinn, by Kerr and Hanna." 

**TIm4 iMfXi or^^i <ii;ijiarj<ling attention are the blackband and ^// 
orn, or * l(i(ln<*y on*' of Wut coal measures. These are earthy and cal- 
fiin^ouH nirlM)ii!it4*M of iron, inil>e(lded in the black, carbonaceons shales 
which oiM*loKf* Wut itoal, or are interstratified with the coal itself." The 
bull oro (MMurH in rounded niaHHcs, from 4 to 8 inches in diameter, of a 
ilrah rolor. in .1 (iiirii lirown Hhale. The blackband is compact and 
honioicnnoouH. '* Tlicnr on^s wnmi to \ye co-extensive with the coal in 
l>is»p rivor. (Mitcroppin^; rv«»rvwh<*re with it, and at sevoral places ont- 
.mIiIo of ItH liiiiiis.** 

S«M«M;il sm.jll siNMiiH of ihis hlarlvband ore occur in connection with 

\n iA:nnm;iiii»n of \\\r \\ii\\A ^^orkinJ;:s ri'V<»altKi the following sec- 
uon 
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BLACKBANO ORE FROM THE EGYPT SHAFT, CHATHAM COUNTY. 

(155) 

Silica i).00 per cent. 

MetaUic iron 33.25 

Sulphur 3.39 

Volatile matter 8.81 

Carbon 31.30 

Analysis No. 156 shows that, by roasting, the sulphur is reduced 
to 0.89 per cent. 

Other analyses of the blackband ores show: 

ANALYSES OF BLACKBAND FROM NEAR GULF, CHATHAM COUNTY. 

(152) (157) (159) (161) (163) (166) 

Specific gravity 2.361 3.150 2.110 2.110 

SUica 13.00 9.154 7.089 34.39 5.188 

Metallic iron 31.11 19.850 28.280 11.49 8.06 21.38 

manganese 1.110 1.250 0.63 0.95 

Alumina 4.244 0.127 19.66 4.06 

Lime 9.520 12.672 3.10 14.04 

Magnesia 1.490 1.170 1.22 0.86 

Alkalies none none none none 

Volatile matter 22.065 27.244 14.93 15.01 

Fixed carbon 34.00 16.213 4.736 6.56 34.47 

Sulphur 5.592 1.190 1.058 3.800 

Phosphorus 2.160 2.973 0.318 2.746 0.017 

Water 0.700 . 0.300 2.588 0.717 

Ash, or roasted ore 60.475 72.070 76.902 48.571 

The important constituents of this ash are: 

(158) (160) (162) (164) 

MetalUc iron 3:^.03 39.59 14.65 23.62 

Sulphur 0.893 0.800 0.319 0.360 

Phosphoi-us 3.581 4.131 0.474 5.664 

No. 157 is the lower stratum of blackband between the coal, about 18 inches 
tliick. No. 161 is the upper and earthy part of tlie same, 6 to 10 inches thick. 
No. 159 is the seam, about 12 inches thick, lying above the coal and separated 
from it by 16 inches of fire-clay; this is a hard, black, slaty ore with occasional 
balls still more dense. No. 103 is the stratum, about 3 feet above the coal, 
which consists of black, heavy, verj^ tough, concretlonaiy lumps of ore. 

The amount of phosphorus that these beds contain at the above 
points is very notable, and is of course due to their highly fossiliferous 
character. 

At other points, such as shown by analyses 152 and IGG, the phos- 
phorus is lower, in the hitter very low, showing its extreme* variation. 

Concerning the ball ore, Emmons' speaks of an argillaceous cai'- 
bonate as occumng at a depth of 280 feet in tlu* shaft at Egypt, and 
fbnr other occurrences of it have been noted there. 

* Geology of tho Midland Counties, ISnO. p. '2C)2 ct scq. 
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"" About Gulf it is found in rounded, flat masses from 5 to 10 
inches in diameter. They are dense, uncrystalline and heavy; of a light 
jrray drab color, and are pretty thickly distributed in parallel layers 
of 1 to 3 feet in thickness." 

Hie following analyses show its composition: 

ANALYSES OF BALL ORE. NEAR GULF, CHATHAM COUNTY. 



(153) 

Smea 6.04 

Metamc iron 12.42 

Alumina 0.48 

Lime 29.57 

Magnesia 6.51 

Carbonic acid 38.30 

Organic matter 1.45 

Water 0.40 

Sulphur 0.076 

Phosphorus 0.401 

Phosphorus ratio 3.228 



a65) 

■ • • • 
35.10 



0.313 
0802 



'Riere are many outcrops of ferriferous limestone jn llie vicinity of 
^STP^ T^^ following analysis is of a specimen taken from near 
Dowd's sawmill: 



aNaLT>IS -F FERRIFEKv'VS limestone. NEAR EGYPT. CHATHAM 

a54> 

Mvtalliv Iron 072 

U:ilk' 31.68 

M..^-s::i 0.79 

Sil^'li'ir trace. 

I 'I- >f'— or"Li> trace. 



OOUKTY. 



«;'..- *'? 



r^Ti 0"r:ir-ir.T a^ 






> ciLd friTif«L-:\»us liuu->T«in^^ were used by the Sapona 
:i :! :x ill t'.ieir furnace at Ore Hill. 
..TL 'Lk-t class of on- occurrin:^ in the Triaasic measures 
I" :- JL '• ':■ \\\.w\. i< lO'lablv the weathered out- 
-• \tA ••? \k\V: i'lv. An anahsis of such an ore occur- 
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ANALYSES OF LIMONITE AT TUB MCIVER PLACE. 

(143) (144) 

SUica 2.614 

MetalUc iron 57.13 47.59 

Sulphur 0.034 0.14 

Phosphorus 0.468 

Phosphorus ratio 0.819 

No explorations have so far shown that this ore exists in any 
quantity. 

RED HEMATITE IN THE TRIASSIC SANDSTONE. 

Ked Hematite near Haywood, Chatham County. — One and 
a half miles nearly due north from Haywood, in the angle formed by 
the junction of the Haw and Deep rivers, in the red sandstone of the 
TriassiG, a sa*ies of parallel beds of red, ochreous, earthy ore occurs on 
the farm of A. C. Thomas (old Moore place), and the Smith place, 
adjoining. A number of old openings are visible, but their caved-in 
condition precludes any chance of investigation. Prof. W. C. Kerr 
mentions in his report that the only bed exposed at the time of his 
visit (1875) was from 20 to 25 inches thick, dipping southeast with the 
sandstone from 20 to 30 degrees. The ore is partially limonitic, but 
in the main it is a red hematite, bearing a remarkable resemblance to 
the oolitic fossil ore of the upper Silurian (Clinton) formation, though 
non-fossiliferous and of a much coarser and more irregular texture, 
being composed of rounded concretions, varying in size from small 
grains up to half an inch in diameter. 

Mr. Willis mentions (in the report of the United States Tenth (Densus 
on Mining Industries, p. 305) that the outcrops extend from Lock\ille to 
a i)oint nine miles southwest, near Sanford, in Moore county. The fol- 
lowing analyses show a wide vailation in the percentage of phosphorus: 

ANALYSES OF RED HEMATITE NKAH HAYWOOD. CHATHAM COUNTY. 

(145) (146) (147) 

SUica 17.97 

MetaUic iron 50.32 43.50 49.56 

Sulphur 0.034 0.090 

Phosphorus 0.090 0.601 0.043 

Phosphorus ratio 0.178 1.38 0.086 

Ifr. "Willis further remarks (United States Tentli Census Report, p. 
i^ *!♦ Tery similar l>ed of ovo occui's two miles northi^ist of San- 
nine miles southwest of liockville, in ^loorf* county. This is 
Cole mine, and the ore was formerly worked in a bloomery, 
o hard to be dug with a pick and wa« abandoned. 
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Like that at the Smith mine^ this ore dips between 20 and 30 degrees 
S. E^ and varieB in thicknefls from 8 to 18 inches." 

ANALYSIS OF RED HEM ATITR FROM THE OOLB MINE. MOORE COUNTT. 

(326) 

Metallic iron. 49.52 

Phosphorus 00.318 

Phosphorus ratio 0.642 

Prof. Kerr mentions the occurrence of oolitic iron ore at Browne 
minf, three miles north of Sanford and one and a half miles soutli of 
the railroad in Moore county. He further mentions two instances of 
jaspery day ironstone, one in Chatham county, between Lockville and 
Endor, and the other in the adjoining county of Moore, at GoTemor's 
creek. An analysis of the former contains: 

ANALYSIS OF JASPERY CLAY IRONSTONE, CHATHAM COUNTY. 

(150) 

Metallic iron 48.92 

Phosphorus 0.89 

Pliosphtn-us nitio 0.797 



H. 0. GBOLOOICAL SDRTKT. 



BDLLETIH 1 PI^TE III. 



i^^'^^^^^^ft 


s 




/ ^^ v-^^'^^ 


1 


7 ^~^^^j ' 






"X "^V^ 






■~~ ^^~^\ \ 




■ - -' \ \ 


[ 


\ 


1 



CHAPTER IV. 

THE MAGNETITE, SPECULAR AND BROWN HEMATITE ORES 
IN THE EASTERN PART OF THE CRYSTALLINE AREA, 

(a). THE SPECULAR AND MAGNETITE ORES OP HALIFAX COUNTY. 

The Gaston Ore Beds. — "On the hills fronting the Roanoke 
river, less than a. mile east of Gaston, in the northwestern comer of 
Halifax county, are several outcrops of hematite ore. There are two 
principal beds on the south bank of the river, of which the lower only 
has been opened (see Plate IH). It has been exposed for sevei'al rods on 
the upper slope of the hill, at an elevation of from 100 to ItlO feet above 
the level of the river. This bed is in itself double, another parallel 
outcrop api)earing at the distance of about 100 yards. Tlie strike is 
N. 20* E., and the dip 80** S. E. An ore-body of from 18 mches to 2 feet 
thick at the surface has been uncovered in the more easterlv of these 
beds. A shaft was sunk 25 feet upon this vertical vein, and it was 
stated that it widened as it went deeper. The ore is reported to show 
itself 8 feet thick in the bed of the Roanoke at low wat^er. There is a 
reappearance of it on the other hill fi'ont about a mile distant, on tbi* 
north side of the river, the ore being of the same character but a little 
less slaty. The character of the ore is granular, for the most part, and 
of the variety known as specular, but contains a considerable per- 
centage of magnetic grains disseminated through it. It is generally 
slaty, impregnating and replacing the argillaceous, quartzitic and chlor- 
itic strata which constitute the Huronian formation at tliis locality." 

ANALYSES OP ORE FROM THE OASTON BEDS. HALIFAX COUNTY. 

(254) (255) (256) 

Snica 9.10 10.12 

Metallic iron 58.7:5 53.H1 49.84 

Alamina (>.18 .... .... 

Lime 0.22 .... 

Sulphur 0.03 0.08 

Phosphorus trace. 0.(K5 0.005 

PhosphoriLs nitio traco. 0-093 0-010 

No. 254 represents the upper and No. 255 the lower bod. No. 'Sn> n^prosents 
a sample taken from the shaft referred to. 

*From "The Ores of North C^arolina," 18-S7, p. 127 et srq..i\ua Ignited States 
.Tenth Census Report, Vol. XV. p. 301 t't scj. 
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n'/f^n:VM t:.;ir. ^ r.v/r«: ^ti^zir fr^^jf^tn^m cannot at present be a 
t'hUf'.^'nuU'j rr.^r •,"^z.'\*t -^zA ^x^.kl.'.: bat this can only be establi 

K^TT j-tav-s* 'f^t " aV^--v five mH** .fioothward from the above loc 
fh«: wim^r N.-*l rriA/^i* ;:a a;'p-^ra:::«>r '^•n th*- fann of Mr. Hines. ] 
hh'Afzvf'.r, ir \h h:'j:.ly n.iirif-'ic r:r-*rzrain«l and dense, although 
Hhowini: the dwi^kdlv -latv fmct^^e of the first of the Gaston 
At thi.H fKiirr ir i-? r<-5.r*-?-frri*^ i« zIj^^ to fonr feet thick.^ In co 
diction to thia Mr. Willi* •-ares, in hL* report of the Tenth Census, p 
that '' five miles j^^iith of Gaston, on the hills north of the Roanoke 
;ilwi 7 rni]«-> fjp th«- ri'.vr alove <'fa>Ton. sfiirface pieces of a strongly 
nfttic trjjp rfK'k were se^rn, bat the maimetic ore described by Prot 
was not found.** 

(li). THE SPKCTLAR AND MAGNETIC ORES OF HARXETT OOU 

TiiK 151 rKiioijN Mink.— Th'j? is situated between 11 and 12 i 
Inflow the junction of Haw and Deep rivers, on a hill nearly 200 
high, overlookin;r the river from the west bank. Its location wil 
more readily understood from the accompanying topographical ak 
(Plate IV). 

TVTien >i.sited earlv in the spring of 1802. nothing conld be seen 
a large pit 80 feet lonjr, 40 feet ^ide and about 15 feet deep, in w! 
some immense blocks of impure sdliceous ore were lying about. 
of these measured approximately by 6 by 5 feet, and there nius 
over two hundred tons of these large broken boulders here. The 
l>ody, which must have ha<l approximately the dimensions of the 
was ('Wdently exhausted! when wurke^l for the Buckhom and El 
fiunaces.* 

^ The present Buckhom furnace is situated on the same hank of the Gape ] 
river, 2 miles above the mine. It Is an Iron stack 54 feet high by 10 feet dlan 
of bosh, but now partially in ruins. It used hot blast and charcoal; the madil 
was driven by turbine wheels. This furnace was built in 1873 by the Amei 
Iron and Steel Couipany, and was In opt»ration only three months (see p. 38). 
following analyses will show tlie compt>sltiou of some of the spiegeleisen n 
here: 

(414) (415) (4ie) 

Silicon 0.233 0.140 0.880 

Metallic manganese 4.573 a500 4.880 

Sulphur 0.015 0.009 

Phosphorus 0.^)1 0.120 0.005 

77^ . rvfinal Hvckhfm fvmace was a verj- small, primitive stmctore, baD 
! V J y,y John Colville, who called It " Ock-Nock," said to be the Indian name 
Ir^."--: .-. Tli** stack was built of logs, after the style of the ordinary log ea 
\z.\ tl^ irj^i'le was lined with rock and mortar; it was cold blast 
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These analyses show a Bessemer ore of good quality, and it is to be 
regi'etted that a more definite statement cannot at present be made 
concerning the quantity and extent; but this can only be established 
by further exploitation. 

Kerr states that " about five miles southward from the above local! ty 
the same bed makes its appearance on the farm of Mr. Hines. Here, 
however, it is highly magnetic, ilne-grainod and dense, although still 
showing the decidedly slaty structure of the first of the Gaston beds. 
At this point it is represented as three to four feet thick." In contra- 
diction to this^ Mr. Willis states, in his report of the Tenth Census, p. 302, 
that " five miles south of Gaston, on the hills north of the Roanoke, and 
also 7 miles up the river above Gaston, surface pieces of a strongly mag- 
netic trap rock were seen, but the magnetic ore described by Prof. Kerr 
was not found." 

(b). THE SPECULAR AND MAGNETIC ORES OF HARNETT COUNTY. 

TiTE BucKHORN MiNE. — This is situated between 11 and 12 miles 
below the junction of Haw and Deep rivers, on a hill nearly 200 feet 
high, ovei'looking the river from the west bank. Its locution will be 
more readily understood from the accompanying topographical sketch 
(Plate IV). 

When visited early in the spring of 1892, nothing could be seen but 
a large pit 80 feet long, 40 feet wide and about 15 feet deep, in which 
some immense blocks of impure siliceous ore were lying about. One 
of these measured approximately 9 by 6 by 5 feet, and there must be 
over two hundred tons of these large broken boulders here. The ore 
body, which must have had approximately the dimensions of the pitv, 
was evidently exhausted when worked for the Buckhom and Endor 
furnaces.* 

* The present Buckhom furnace is situated on the same bank of the Cape Fear 
river, 2 miles above the mine. It is an iron stack 54 feet high by 10 feet diameter 
of bosh, but now partially in ruins. It used hot blast and charcoal; the machinery 
was driven by turbine wheels. This furnace was built In 1873 by the American 
Iron and Steel Company, and was In operation only three montlis (see p. 33). The 
following analyses vnU show the composition of some of the spiegelelsen made 
here: 

(414) (415) (416) 

SUicon 0.233 0.140 0.880 

Metallic manganese 4.573 6.500 4.880 

Sulphur 0.015 0.009 

Phosphorus 0.051 0.120 0.095 

The original Hvckhom furnace was a very small, primitive structure, buUt in 
1862 by John ColviUe, who caUed it " Ock-Nock," said to be the Indian name fo*- 
iron-pot The stack was buUt of logs, after the style of the ordinary log cabin, 
and the inside was lined with rock and mortar; it was cold blast 
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IUQI.AS3 IRON ORE BEDS, HARNETT COUNTV. 



• ^ -«.•> "r-LES l-T XOETH CABOLIXA. 



Tb^^st- ,-*::«\l7?^si ai.: IT a Rsse^iier c>Tt of good quality, and it is to 
n^jr\::«\i tl;.: j hi -tv dr±ii:-r s--A:€2aent cannot at present be m 
ooiHor::;:.^ :":.•• .-.i-::TT i^ri eriert: but this can onlv be establis 
bv f r* r: In r vx; ' : n-. ::-: z^ 

Korr siaTt-s ::..!.: " :iS: _: 1 vr ni2^ southward from the above loca 
iho s;\ir.o N^i v..;ik^^ ::> Arr-^Arjiiov ••n the farm of Mr. Hines. B 
ho>\o\or. i: is ':.:j";.'. m.i^.r-:::. "r.-e^jrained and dense, althon^ 
shiuxiuir tlio i!iv^:tA:lv >i.»:T stuotit^ of the first of the Gaston b 
At this jh^:p.: :: > -^-^ >r!*-r.:rr*i ;*> :Lree :o four feet thick.'' In cod 
<Uotii>u to this. Mr. WiV.is >:a:e&. in !:is Tvwrt of the Tenth Censud, p. 
that " !ho iuiIo< m^v.:';-: of G-VJ^Ton. on ihe hills north of the Koanoke, 
.ilso 7 milrx wy ::.t rixT-r /iS ''»v 'i.»s*on. sVarf^tv pieces of a strongly i 
notio trap T>Hk ^^or^^ stvr-. Ir.: :':.t- nijjneiio on? described by Prof. 1 
\\ as uol IvMiUil." 

0»> VUV sn V I I VU VNP Va«;:N>7T!C ores of HARNETT COUIi 

V\\\ \U iKUv'KN Nl:\v.- Tl.:> is srr.ated benreen 11 and 12 n 
hr\o\\ thr Mnu*iu^!i of H,i>v aud 1Vt-:« rivers, on a hill nearlv 200 
hiiih, oNoHi»oixiiiL; the ri>tT fr\^:i: :he vrst Kink. Its location will 
lU'H-o i>\uiil\ ur.vlerstKH^ii f;\*:Vi :':.v a;vo::iyk\nying topographical ski 
iPhito l\ . 

AVhoii Nisite^i eavl} in :\w <\K\i\iZ vf 1S02. nothing conld be seen 
a larue pit SO l\\'t Kni-, 40 ;\\ : AvMe aiui aKnit 15 feet deep, in wl 
>^«»ini» iiimu'iist^ MooUn o: i:r.:'::-.- si/.o»Nv:> ore were l\ing about. • 
•»f iht'M' iih'aNUi'\l aj'*t':»\;v.\i:: '.. :• V-v t. V.\ r. ftvT, and there niusi 
*>\i-v TWO huiulird tvni< rf '": '- '.■.•.:e l^v.Vxr:; l^>ulliel's here. The 
h(K]\\ which nmsT \\:\\r : '. i .;■;■:« •\'.'::.;:.'':\ :'.r liimensions of the 
was i-\i(l..iiMv rxhau-i'-l w:.'!. \\--.\'.'.: •■>• t:.- lUiekhom and Ei 
fnrnae»\<.' 
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Tin* i)r»'S4'iit liiu'kh..'ni f v.rr.n .o is s':v.:i:f I o:\ :V.-.- s;-.:r.o Vauk of the Cape ] 
»^voi-. -J ,|,n«.s :ib..v,' th,. i:.ir..'. I: i< a:i ivo:\ s'-.v'.; r>4 f.\- \:.z\\ by 10 feet diain 
of 1k»s1i, but iinw partinlly ir. ruiii<. 1: r.si.l V.-- b:;:>! :\\\^ oV.arc-^al; the machi 
Was (Irivon by turbiiio wh.* N. This fuiT.no.' w:.s b'-.lt In 1^7;> by the Amei 
^»'ou aiu.1 SttH'l (;<nijpaiiy. aii'l was in ciM-iMr..:; .•!.'.>- :h:'.-- v.v>aths ^see p. 33>. 
followinj; analyses will slu'W iho «*unii^«»sitl. •'.. .'t" >■•'.. u* "i :iu» spiej^oleisen i 
hero: 

1414. (4iri) (416) 

Silicon •».-.'w «».! 4'» 0.380 

M^^talllc nian^aucs*' 4.'u'^ *\.T^*\> 4.SS0 

Sulphur o.oir, ojmv) 

riu>si>honis ^>.«>r)l •'.l-'> 0.<X)5 

'/'At' i>ri(jiiinl Iiiir]:Ji"rn nirnnrr was a vory small, primitivo stiiu'turo. bui 
\SW2 l>y John (\>lville, who calhsl it " 0<'k-Nock,'* said to bo tho Indian nam< 
lrt»u pot. Tlu' stack was built of lop*, after tho stylo of tho ordinary log Ci 
and tho inside was llnod with rock and mortar; It was cold blast. 



BULLETIN 1 PLATK IT. 




^ WUQLASS IRON OFtE BEOS, HARNETT COUNTY. 



46 U<ON ORBS OF NORTH CAROLINA. 

ANALYSES OF SPECULAR HEMATITE FROM THE BUCKHORN MINE, HARNETT COUNTY. 

(257) (258) (259) (260) (261) (2G2) (2(53) (264i 

SiUca 2G.t)5 21.5G 13.22 14.45 5.65 12.80 30.5i» 

Metallic iron ....34.58 34.93 40.40 37.34 56.70 66.50 54.15 18.41 

•* mimganesB 7.90 .... .... .... .... trace .... 14.41 

Alumina 0.80 5.20 19.2(» 

Sulphur 0.039 0.064 0.054 0.06 trace 0.03 

Phosphorus 0.055 0.030 0.018 0.01(5 trace trace O.Oi! 

Phosphorus ratio 0.159 0-085 0-044 0-043 trace trace 0.108 

No. 257 represents a sample taken from the stock pile at the Buckhom fur- 
nace. 

Nos. 258 and 260 represent a sample from the large blocks of lean sUiceous 
ore, now to be seen at the mine. 

No. 259 represents better class of ore, only found in small lumps at the mine, 
along the old inclined plane. 

Nos. 201, 262 and 263 are taken from ** The Ores of North Carolina," and 
represent the main or upper part of the bed as it was before worked out. 

No. 264 represents the lower or manganesian section. 

TuE DoT'GLASs :\riNK. — "The neighboring hills at a distance of 
half a mile, both north and south, are reported to show many scattered 
fragments of the same ore on the surface; and on the right bank of 
the rivei*, on nearly the same level with the Buckhom mine, at the 
distance of about one mile to the southwest is the Douglass Mine (see 
Plate rV). Tliis is a recurrence of the Buckhom bed, on the scale and 
with the features of its lower exposure, being more schistose in struc- 
ture, some of the strata being in fact simply gneiss and mica slate, with 
disseminated grains and lamina> of hematite (and magnetite), and the 
lower strata passing into a slaty, manganesian silicate. Thie thickness, 
which is not fuUy exposed, seems to be from 10 to 12 feet; angular frag- 
ments of dark, dense-granular ore, with a black manganese stain, are 
scattered over several acres of the hilltop. 

" From the facts stated it will be apparent that these different beds 
are mere remnants of an ancient and very extensive deposit, which has 
been almost entirely removed by denudation, and carried away by the 
erosive action of the river.'-^ 



ANALYSIS OF OKR FROM THE DOUGLASS MINE, HARNETT COUNTY. 

(26.5) 

Silica 7.50 

MetaUic iron 55.00 

" manganese 4.75 

Alumina 8.49 

Sulphur 0.02 

Phosirtiorus 0.04 

Phosphorus ratio 0.072 

' Ores of North Carolina, 1887, p. 130. 
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To either side of this opening the outcrop of daty, micaceonB coimtij 
rock is impregnated with small crystals of magnetite extending over a 
distance (across the strike) of about 180 feet ^e float ore is verj 
heavy over certain areas of the Watkins place, and lai^;e maaaes <rf 
very nne ore have been piled up to clear the land for cultiyatloiL 
About 100 feet south of opening No. 3 a small blast has exposed tbt 
gray micaceous schist, containing small crystals of magnetite, and 
coated or stained in places with malachita This is a suggestiTe fact, 
and whether or not tliese iron ore deposits bear any relation to depos- 
its of copper in depth (as is the case in some of the Maryland copper 
mines) will be worthy of future investigation. As far as present ezplo^ 
ations have gone the indications are encouraging for finding good 
deposits of workable ore. 

Specular Hematitj: at .Mt. Tirzaii, Person County. — At Mt 

Tirzah, in the soutlieastem comer of Person county, near the Dniham 
line, there is a deposit of red specular hematite on the land of Willimn 
F. Reade. It is reported that in 1863, Mr. T. W. Moore sunk a shaft 
here to the depth of 60 feet and drifted off some 100 feet each way on 
the vein of ore, which is Siiid to have been from 6 to 12 inches thick. 
Mr. Moore also erected a forge here and smelted some of the ore, but 
his undertaking was unsuccessful. He also used some ore from a place 
called " A. I./' 5 miles west of Mt. Tirzah, picked up from over the sur- 
face. Tlie site of these old workings is still visible alongside of the 
public road (Clarksville roiidi, but the shaft itself has caved in and is 
filled up. Some ore was foiiud in the old dump at the mouth of the 
shaft, from which a sample was taken for analysis. The gangue is 
quartz. 

ANALYSIS OF RED SPECLLAU OUK FROM MT. TIRZAII, PERSON COUNTY. 

(333) 

Silica 2:J.riO 

Metallic iron 41.98 

Sulplnir I rnc(\ 

riiosi)]i(H-iis 0.140 

Phosphorus ratio 0.333 

Spkculak IIematiti: in DriMrv^ ('ountv.-— In the northeastern 
comer of Durham rount y, on the iUnilnr Peed farm, thore is an outcrop 
of xi'vy coiiipn^'t, li.-u'd and fino maiiKMl silic(»ons rod liomatite in the 
chlorilic slates of tlio crystalline roclvS, \evy nrar the edge of the 
Triassic sandstone basin. This is about half a niih* due west (in an air 
line) from the Granville county line, and 2\ mih^s northeast from Stagg- 
ville, near Flat river. It is 4 miles from the Lynchburg and Durham 
branch of the Norfolk and Western railroad, ami from :^ to 5 miles from 
the Durham and Oxford branch of the Richmond and Danville railroad. 
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At the time this section was visited, some private prospecting was 
being prosecuted on a small scale. The possible tliickness of the ore- 
body, judging from the outcrop, is from 10 to 15 feet. The strike is 
about S. 18** W., and the dip nearly vertical. 

The following analysis is of an average sample coUected here: 

ANALYSIS OF ORE FROM THB MARTHA PEED FARM. DURHAM COUNTY. 

(193) 

SUica 29.77 

MetaUic iron 38.32 

Sulphur 0.026 

Phosphorus 0.250 

Phosphorus ratio 0.652 

About ^ mUe southwest from the above place these outcroppings 
continue on the farm of Joseph Woods, The ore is similar to that above 
described^ " very slaty, and is in fact an impregnation of the chloritic, 
argillaceous quartzite with granular magnetite and hematita At one 
point it appears to be about three feet thick." 

ANALYSIS OF ORE FROM JOSEPH WOODS FARM, DURHAM COUNTY. 

(194) 

SUica 20.38 

Metanic Iron 54.81 

Magnesia 1.26 

Phosphorus 0.022 

Water 2.62 

Phosphorus ratio 0-040 

On the land of M. W. B. Veazeyy one mile from Knapp of Beeds, the 
probable continuation of this same general ore belt is found. The ore 
is exactly similar to that above described. Some private prospecting 
waa going on at the time this locality was visited, in February, 1892, 
but had not proceeded sufficiently to determine the thickness and 
extent of the ore beds. The indications for finding large bodies were 
favorable. Overlying the ore near the outcrop is a cap-rock of porous, 
ferruginous quartz which is reported to be gold-bearing. 

▲NALTSIS OF ORE FROM THE LAND UF M. W. B. VEAZEY, DURHAM COUNTY. 

(195) 

Smca 35.27 

MetaUic iron 33.15 

Sulphur 0.03 

Phosphorus 0.08 

Phosphorus ratio 0.241 

On the land of Richard Peed, near the Veazey place, an outcrop of a 
similar ore makes its appearance, which was opened by a shallow pit, 
showing about 3 feet of ore on the bottom. 
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So far as established, the siliceous quality of these ores unfits them 
for economic usa 

The Chapkl Hill Mine, Grange County. — TUb mine is site 
ated Oil a hill, about 200 feet above the level of a small creek, one mile 
north of Cliapel Hill. The University branch of the Bichmond and 
Danville R R passes near the mine, and is connected with it by means 
of a short tramway. The mine was operated at intervals from 1872 to 
1882, but since that time has been idle, and consequently the condition 
of the workiii*?^ pmhibited a I'e-oxamuiation by the present survey. 

'"On tlie suminit of the hill a true fissure vein filled with iron-bear- 
ing quartz may be traced in a north and south counte for about 1000 
feet; beyond the hill it is f^iid to separate into a number of smaller 
fissures. The main vein is crossed near the southern end by another 
smaller vein, with a course of about N. GO" E. (see accompanying plate 
No. V). The country rock is a gray gi'anite and syenite, but the vein 
is carried by a much- jointed, fine-grained, ferruginous, slaty quartsdte 
of several rods in breadth. 

" At the main shaft the vein has a total thickness of 10 feet; the ore 
at the sides is very lean, but towards the center the proportion of iron 
increases rapidly, and from 6 to 7 feet out of the 10 may be considered 
good ore. Towards the summit of the hill the vein widens to from 25 
to 30 feet. It has a dip to the west which is little short of 90 d^rees. 

" Tlie chai'acter of tlie ore is a dense, steel-gray hematite, specular in 
part, with a slight percentage of magnetic oxide." 

Tile following analyses show its variable composition: 

• A.N.vLVsi:s OF OIU-: I'ljoM Tin-: «;uapI":i. iiii.l mini:. nUANfJE county. 

{:\2{y) (:wo) (331) 

Silica '2au^ 

Metallic iron Gr>.77 

** mangancso 0.-14 

Aluniina l.GSO 

I.imi* O.r)00 

Sulphur 0.110 

Phosphorus 0.017 

Titanic add 

Phosphorus ratio C25 

M.ViiNKTin: NKAU (Miaim:i. Hili..— :Magiu*tite occiii-s about 3 
miles S. S. E. o( (^liapel Hill on the C/fr/r lai'ni, in surface frajj^ments, 
from a few indites to one foot in diameter. Xo explorations have been 
made with the view of determinint:: the nature and extent of this dei)Osit 
of ore. 

* From the ** Ores of North Oai*olina." p. V\{) rt sv./.. ami I'nitcd States Tenth 
Census Report, p. 30G ct scj. 

» J(ninial of Ellsha Mltcliell Scientific Society, 18S;{-S4. p. 87. 
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42.69 


:i7.04 


• ■ • • 


trace. 


• • • • 


2.07 


• • • • 


0.10 


• • • • 


0.153 


• • • • 


0.057 


0.170 


trace. 


present. 


0.150 


0.399 



'. qeouxiic'aL survey. 
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THE >L4GNETITE NEAR HILLSBORO. ORB HILL. Q1 

The following analysis shows its composition: 

ANALYSIS OF FLOAT ORE FROM THE CHEEK FARM NEAR CHAPEL HILL. 

(332) 

Silica 3.02 

MetaUic Iron 69.54 

Sulphur 0.19 

Phosphorus trace. 

Water 0.52 

Magnetite and Hematite Ore near Hillsbobo, Orange 
ounty/ — ''Five miles southeast of Hillsboro a vein of magnetite is 
*aceable for one-fourth of a mile, and a considerable amount of ore is 
sported as occurring on the surface. Hematite is also reported on the 
[astings place. Deposits of hematite outcrop from 3 to 4 miles 
r. S. W. of Hillsboro; the ore is finegrained, much jointed, in wedge- 
laped, pocketed masses, 4 feet and less in thickness, imbedded in a ledge 
F bluishy shaly, jointed rock. 

^^ Another outcrop occurs along the top of a ridge i mile long, in an 
;. N. E. and W. S. W. course, about i to 4 mile W. S. W. of the above, 
Qd from 4 to 4^ miles W. S. W. of Hillsboro. The ore here appears as 
heavy ledge of dark blue, slaty, fine-grained hematite, which in places 
iianges into quartzite schist, and in other places to a ferriferous, 
x>tted, conglomerate, talcoid slate, as near the Evans bed in Chatham 
>unty, which ore it resembles. The bodies of ore ai-e irregularly dis- 
•ibuted through the slaty ledge." 

From the above statement it is evident that these ores are very 
liceous in quality, and it is not supposed that their quantity will 
arrant mining developments. 

Ore Hill, Chatham County.— This ore deposit is situated at 
»pe Hill Station on the Cape Fear and Yadkin Valley railroad, about 40 
tiles southeast of Greensboro. The ridge known as "Ore Hill" is 
bout 300 feet in elevation above the level of Ephraim creek, and covers 
1 the vicinity of 340 acres; it is the property of the North Carolina 
teel and Iron Co., of Greensboro, whose intention it is to mine these 
res for their furnace at Greensboro.' 

* Prom •• Ores of North Carolina," p. 141. 

•This fomace was completed in June, 1892. The height of the stack is 70 
jetp diameter of bosh 16 feet, diameter of hearth 8 feet, and the estimated dally 
ipacity 100 tons. It Ls equipped with two Ford and Moncure stoves, GO feet 
Igh by 20 feet hi diameter; one vertical Weimar blowing engine of 600 horse- 
ywetf diameter of blowing cylinder 7 feet, diameter of steam cyHnder 42 inches, 
loke 4 feet The steam boilers are of the SterUng make, with a capacity of 750 
one-power, and are supplied from reservoirs holding 4,500,000 gallons, equipped 
1th two pair of duplex Worthington pumps. The oast-house has 7200 feet of 
oor space. Two raUroad tracks, connecting with the Greensboro Unes, nm 
uoogli tlie stodc house on a trestle 16 feet high. The stock yard has a capacity 
C 15,000 tofiis of ore. (See Plate II, page 32.) 
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Ore was mined here over 100 years ago, during the Bevolutioiuury 
war. No account of any of the old forges that used the ore can now be 
obtained. 

During the late war the ^^ Sapona Iron Co." operated a small diar- 
coal furnace;' and in 1865 the Confederate Govemm^it laid foundations 
here for extensive ordnance works, which were, however, never completed. 

In the following description reference is directed to Plate VL The 
hill is covered with old workings, most of which have caved in to such an 
extent that little can be seen now. Some of these have beeix cleaned 
out and reopened, and it is from these that the following information is 
derived. In the course of prospecting the North Carolina Steel 
and Iron Co. has taken out some 700 tons here. The conntiy rock 
is a quartzitic talc-slate, knotted and toughened with much tremolita 
The ore is brown hematite, with the exception of one vein near the top 
and back of the hill, which is red hematite, partly specular. A satis- 
factory explanation of the geological structure of these ore depoflita 
cannot at present be given. It will require a special study, aided by 
more extensive development of the mines. It cannot be said now 
whether these deposits of brown hematite are eruptive dikes, regular 
contact veins or lodes, or gossans. The fact that analyses of the ore 
show low i)ercentages of sulphur, even where the water level has been 
reached, rather excludes the last idea. All present indicatloiis point to 
the existence of the ore bodies in regular veins, between regular waUs^ 
dipping at very steep iuclinations, and having variable strikes. 

Opening No. 1 is 1400 feet south of the railroad track and 207 feet 
above the same in elevation. It is a large cut in the 8hai)e of an amphi- 
theater, about 40 feet deep, id the face of which a vein of lHX)wn hema- 
tite varying from 10 to 20 feet thick is exposed. It has been explored 
by monkey-drifts (a), for 200 feet along the vein in a due southerly 
direction; and (b) 12 feet long, in ore. On the western side of the 
cut a smaller vein has been explored by drift (c) in a westerly direction, 
40 fiH^t long, in ore. See Fig. 5 on the following page. 

ANALYSIS OF ORE. OPENING NO. 1. ORE HILL, CHATHAM COUNTY. 

(119) 

SUlca 4.73 

MetaUic Iron 47.87 

Sulphur 0.34 

Phosphorus 0.009 

Phosphonis ratio 0.144 

* This fiiruaci\ the ix^mains of which are stiU standing, is attuated on Eplmlm 
creek, at tho northom foot of Ore HilL It was buUt of stone; lieigiit 28 fM; 
dtamotor of lH>8h 8 foot. The hearth was lined with a tMUrtaid aoapstone; one 
torero using hot blast« worked by two horizontal iron blowing carUndanB* 44 Indies 
In diameter and 4 foot stroke, driven br a 40 horse-power engine. Tbe yield of 
^1 was from 4H to 5 tons of pig iron per day. 
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Opening No. 2 is 400 feet N. 60° W. trom No. 1, at an elevatiou of 
2S4.f> feet above the railroad track. TMh ia a shaft 80 feet deep on 
some old workingH, The thickness of the vein ia not linown, as no cross- 
cut has been made, but it ia not supposed to be over five feet. 

Near here a vein of soft ore has been prospected by a short drift, 
showing 6 feet of ore. 




Fig 5 —Showing ore body at Opening No 1, Ore Hill. 



The Whim Shafi is about 400 feet & 30 W from opening No. 2, 
on the crest of the hill at an elevation of 307 feet above the railroad. 
Tlie depth of the shaft is 90 feet^ strike of the vein S. IB' E., dip vertical; 
the thickneas of the ore vanes from lo inches on the outcrop to 2} feet 
at the bottom of the shaft A number of old surface diggings along 
here point to the existence of small parallel veins. The ore is very 
porous. 

Two analyses from ttiis locality are borrowed from the " Beport on 
the Ores of North Carolina," by W. C. Kerr and Geo. B. Hanna, 1887, 
p. 138. 



ANALYSES OF OHB PROU KINETT FOOT SHAFT, ORE HILL, CHATHAM CODNTT, 
(120) (121) 

soica i.« ara 

Metallic Iron 57.26 BS.6T 

Ume J.1,9 

Hagneela 0.11 

Snlptanr 0.33 

PhospboniB trace. 

Oomblned water 15.26 

Shaft J^o. 8 is 240 feet S. 85° W. from the whim shaft, at an eleva- 
tion of 291.8 feet above the railroad. It is 85 feet deep. It Is reported 
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that the ore vein varies id thickness from 1^ feet on the oatcrop to 6 
feet at the bottom of the shafts The wall rode ia a talcose schiBt. 

ASALYtelE OF ORE FKOU SHAFT h'O. 3. ORE HII^. 
(122) 

S5Ulca 2.35 

MetUllc Iron 47.23 

Snlptinr 0.28 

Pbospborns 0.138 

PhoBpborus ratio 0,294 

The Spring Openings &v& about I'lOl) feet S. 75' W. from opening 
No. :t, OH the western slope of the hilL Some old caved-in workings 
here show evidenc*>8 of quite extensive operationa in former times. A 
small pit 10 feet deep lias partially exposed a \cia of ore here, but not 
cat through, or in any way defined its thickneffl. "Hie ore is soft, and 
apparently of very good quality. 

Opening No. 4, which is but a small pit, without in an; waf defining 
the dimensions of the vein, shows up a compact, purplish-brown ok, 
witli occasional, small, clicrty seams. It appears to be lying neariy hor- 
izontal, and was penetrated by the pit to a depth of 4 feet; it is supposed 
to be 8 feet thick. 

ANALVSlri iiK UUE KRyM OPE.MNO .NO. 4, IIRE HILL. 
(123) 

SiilCii 17.32 

Mctiilli.- iiv.ri 42.88 

SuJiiUur 0.23 

I'hospiiwiiH o.ioa 

I'hosphonis i-iifio 0.247 



Opmitig X". 5 is a small pit near No. 4, 12 feet deep, cutting a vein 




Fig. G.— Showing ore l>cnly .it Oponlug No. n. Ore mil. 
8 feet thick as far as exposed; character of ore similav to No. 4. 
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ANALYSIS OF 0KB FROM OPENING NO. 5, ORE HILL. 

(124) 

SUlca 5.13 

MetalUc Iron 30.17 

Sulphur 0.18 

Phosphorus 0.064 

Phosphorus ratio 0.163 

The Tunnel Opening is about 1800 feet N. 18" E. from the Spring 
openings, very near the northern boundary line of the Ore Hill ppopa'ty. 
A tunnel has been driven here in a southwesterly direction, striking the 
ore-vein on the hanging wall side, but as it has not cut through it^ the 
thickness of the vein cannot be determined. 

ANALYSIS OP ORE FROM THE TUNNEL OPENING, ORE HILL. 

(125) 

Smca 3.71 

Metamc iron 40.79 

Sulphur 0.17 

Phosphorus 0.038 

Phosphorus ratio 0.076 

Betweai the Tunnel openings and openings Nos. 4 and 5 are several 
small openings, on the red hematite vein, which is practically nothing 
more than a very siliceous ferruginous slate, with occasional small 
storeaks of fairly good specular ore, some analyses of which are appended 
below; but it does not exist in a sufficient quantity, and is therefore 
valueless from an economical standx>oint. 

ANALYSES OF RED HEMATITE FROM ORE HILL, CHATHAM COUNTY. 

(117) (118) 

SiUca 24.44 

Iron 49.00 45.70 

Sulphur 0.05 

Phosphorus 0.037 0.252 

Phosphorus ratio 07 0.551 

Below are given a number of additional analyses, showing the com- 
position of the brown hematite ores from Ore Hill, collected from var- 
iona sources. 

OTHER ANALYSES OF BROWN HEMATITE FROM ORE HILL. CHATHAM COUNTY. 

(12fi) (127) (12S) (129) (1»)) (lai) (i:^2) (133) (l.'U) da')) (136) (137) 

OJIllCrtt •••«•*•■•■••• ••• •••••• 1 »•%} • • • • 0*<MT 1 . C^J •••• «••• •••• •••• ■«•! •••• •••• •••• 

MetalUoIron 58.7tf 43.29 53.20 5i>.tt2 »J.78 «0.90 5rt.l7 4()..'J2 Tu.m rK).24 56.6« 46.57 

Alnmfnn *> i.1 *> '>i 

A&Jftl>«*AAAAAC» * ••••■•••■■••••• •■• • #«■ W •••• •••• MrfaivV •»•• •«•• •••• •••• '•• •• ■«•• •••• 

Sulphur 0.270 — 0.170 — 0.158 

Phosphorus 0.400 0.235 0.041 0.224 0.4S8 0.219 0.4:J0 0.182 833 0.822 0.641 213 

JLllMmUv A^CICI •••••••••••■•••• 1 .yj i '/ .•■• •••• •••• ••• •••• •••> «•• •••• •••• «••• •«•• 

Coinblnod Wftter 9.54 10.00 •••- 

Phosphorus Ratio 681 0.55t] 0077 0.375 0.859 3'i9 0.7»i5 0.451 1.443 U 
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Considered from a mineralogical standpoint^ these oi^ are hrteted 
ozidee of iron, varying in their percentage oontenta of combined mta 
as shown bv analvaen No«. 120, 126 and 129, from 9.51 to 15.26< the 
former approaching very nearly to the true goethite and the latter to 
Umonite Practically, they are known without special distincdon aa 
brown hematites. 

Considered from an ecoDomical standpoint the foregoing analym 
show the ores to range from 39.17 to 60.90^ of metallic Ikhi, and tnm 
0.038 to 0.8''!3;^ of pho^horus. llie sUlca is noifonnly vetr low witli the 
exception of one, namely analysis ISo. 123, from op^ifng No. 4, vhae 
small grains of quartz occur disseminated in the ore. 

It is believed that an average of from 45 to 50^ of metallic iron can 
be obtained In actual mining. 

Aa far as tlie pho«phorus is concerned the Tariations are so great 
that no absolute Htatements can be made as to the average mn of the 
oi-es in practice; they will probably approach nearer to from ,=( to 
^*a of one per cent on an averago. Only two analyses out of 19 (Nos. 
125 and 128) show a pbosphonis ratio unda- the Bessemer limit; and. 
while certdn isolated masses of Bessemer ore may be foond, the deposit, 
as a whole, cannot be depended on to fumisb Bessemer orea. 

Con8id«Ted from all anpects. the ores are of excellent qoality, and 
possess the advantage of being clean, not necessitating washing. 

Tub ICvass I'i.ack. Smjckois Hkmatite Oke. — ^What is known 
as the lOviins lra<t, containing C0(» acres, i^ situated nearly 5 mlla 
southeast, from Oiv Hill, on tlic old Fayetteville plank road, and U 
miles eiist fiimi llie Cape Fwir and Yadkin Valley Railroad, at Richmond 
Klation. 




A Rroat deal of inisTu-i-twsfiil. superficial pmspecling has been done 
here, but tlio ore I>cd was "i»iu'il ])racticjiily at biit two points. 
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Opening No. 1, a shaft of 35 feet deep, shows a bed of semi-specular 
ore^ widening in its descent from 2 to 7 feet; strike N. 40* E.; dip 70* 
N.W. 

Opening No. 2, a slope inclining 40** S. W. to a depth of 40 feet, shows 
an ore bed widening from IJ to 9 feet, separated by a slate wedge 2 
feet thick. 

Much has been reported and written concerning the excellent quality 
of the Evans ore, and many analyses, showing a high grade of ore^ have 
been exhibited, but these must have been made from very carefully 
selected samples, for it is true that small masses of extra good ore do 
occur sparingly disseminated in the vein matter. 

Hie following analyses of some average samples will show the true 
nature of this material, which may not even be classified as an ore, 
properly speaking. 

• ANALYSES OP ORE FROM THE EVANS TRACT. CHATHAM COUNTY. 

(138) (139) (140) 

Smca 60.48 55.92 55.89 

Metamc iron 22.61 23.42 32.48 

Solphur 0.06 

Phosphorus 0.032 

These analyses speak for themselves; the ore is entirely too high in 
silica to be of any economical value; it is in fact nothing more than a 
ferruginous clay-sdate. 

About i mile nearly due west from the Evans place, float ore of 
Terj good red specular hematite was found, but.no openings have been 
mada The following analysis shows the 8ux)erior quality of this ore; 
but nothing can be said as to the quantity or mode of occurrence, until 
additional exploration has been made; and it may be here, as at the 
Evans place: small lenticlos of ore disseminated in a ferruginous slate 
material 

ANALYSIS OF FLOAT ORE FROM NEAR THE EVANS PLACE, CHATHAM COUNTY. 

(142) 

SUica 5.03 

MetaUlc iron 65.12 

Sulphur 0.029 

Phosphorus 0.016 

Phosphorus ratio 024 

Emmons^ speaks of "a ma^etic oro of fine ruiality on the plantation 
of T. Unthanks, 2 or 3 miles beyond the Evans ]>lace." and of another 
of the same class at Hea-don's, near Ore Hill. Still another lociilitv 

* Geology of Midland Counties of Xortli CnroHnn, 1^V>. p. 123. 



5^ IBO.V OBE5 OF NORTH GABOUNA. 

14 noticed by both Emmons' and Wilkes* as containing a bed of reddidi 
brown ore which is ma^^etic. It is n^reaented as 2| feet thick at the 
Tynrtr phue en the north bank of Deep Birer, 1^ mfles above the OoU; 
the analvKJH giren by Wilker? ].« aj» follows: 

ANALYftIS OF MAGNETIC ORE FROM THE TTSOR PLACK. 

SUica -LOO 

Metallic iron 01.00 

wat^ff aso 

Carbon 7-37 

Magnetite at Tvrkeli/.s Molntaix. Chatham Couxty.'— "A 
fine quality of magnetic ore, dense, metallic, and very pure, is found 
on the west side of Haw river, and abont 2 miles distant at the foot of 
Tyri'ell'K Mountain, on rhe farm of ^Ir. Snipes. The vein has not been 
fully explored, but is reponed to be three or four feet thick, ft is in 
syenite and has an epidote gangue. The analysis by Lobdell is as 
follows ^ 

ANaLYSLS of MAGNETITE ORE. TYRRELL *S MOUNT AIN, CHATHAM OOCNTY. 

asi) 

Silica 1.G2 

MetaUlc iron 63.^ 

manganese 0^56 

Lime trace. 

Alumina 6.00 

Sulphur 0.13 

Pbosphonis trace. 

The Iron Ores of Montgo^iery and Randolph Counties.*— 
*' These belong geologicaUy to the Chatham county range, for they are 
found in the same great slate belt (Hnronian) that oonstatotesy both 
geologically and mineralogicaUy, the most notable featore of the middle 
region of the State. The best knowji of these ores is found near Frank- 
linsville. l^indolph county, and is reported to be largely magnetic. 
Another vein, near Ashel>oi-o, carries specular hematite. Some of the 
strongest and most highly prized iron obtained during the war came 
from this locality. 

^ Dr. Emmons describes an occurrence of hematite of apparently con- 
siderable extent, 7 miles southwest of Troy, in Montgomery county. 
Another occurrence is noted by him 4 miles south of Troy. It is found 

' Geology of >fidlnn(l ronnties of North Carolina, p. 262 et seq, 

* Examiniition of Deep Uiver Country, 185i), p. 15. 

* From *• Ores of North Carolina," 1887, p. 139. 

* From " Tlio Oros of North Carolina," 1887, p. 142. 
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with tulcose ectiiet., and is soft and friable. It sometimee happens that 
a vein of specular ore lies by the side of a magnetic vein, being separated 
by only a few feet," 

(d). TUI3 SPECOLAIl AND MAGNETITE OIIES Of S[EGKI>ENBURG AND 
CABAKKUS COUNTIES." 

"No iron mines nt any extent ha^■e been worked in these countiea, 
but ore has been found in a number of localities. Fragments of a very 
heavy, black, metallic ore are found in considerable quantity on tlie 
farm of George Phifer, tlii-ee miles from Ccmcord, Cabarrus county; 
the search for it was not sufficiently extended to allow of any satis- 
factory conclusion, 

■■ Iran lire is found at Van Pelts, three miles from Davidson Colle^ie; 
ftleo hematite at a point five miles southwest of the college, in ^ecklen- 
bui^ connt.v. Some esploralioiiH wei-e also made in the southern part 
of SfeckleJiburg, in the Sugar creek neighborhood; many blocks of a 
remarkably pui-e, granidar magnetite were found scattered over several 
acres of surface of an old field, and along the public road here; several 
trenches were cut, which exposed two or three veins from one to four 
feet thick. 

■' In Steel Creek township, Mecklenburg county, iron ore has been 
found and prospected on the lands of Dr. Strong; nnd on the lands of 
James Coffee, near by, a siinilar deposit wns unearthed, and a con- 
siderable amount nf ore rained. Some 12 mile-s northwest of Charlotte, 
in the Hopewell neighborhood, a notable quantity of surface fragments 
of large size are still to be found in an old field, and in the woods 
jidjacent. 

"Tills is a specular ore in a gangue of quartKit*. not imllke the 
Chnpel Hill ore. N'o exposui-ea of the vein have been attempted. 
Iteautiful pieres of micflreous hematite are found In almost every part 
of the county, but as yet there is no proof of any worlcable deposiki. 
Magnetite is also found on tlie ridge near the Fraz^r gold mine, 5 miles 
west of Cliarlotte. The ores of the southern end of this coiinty and of 
OabaiTUs are found in the ayenitf, so prevalent in this region." 

f^Froin "The Ores of North Cnroilnji." ISST. p. 154. with slli-ht altemtlonH, 



CHAPTER V. 

THE TITANIFEROUS MAGNETITES IN THE CBYSTAUiTNE 

ROCKS OF ROCKINGHAM, GUILFOKD AND 

DA\TDSON COUNTIE&* 

'^ One of the most remarkable and persistent ranges of iron ore in 
tlie State crosses the county of Guilford in a northeast and southwettt 
direction, passing about 10 miles northwest of Greensboro, near Friend- 
ship. 

*' It exti*nils from the head waters of Abbott's creek in DaTidson 
county, across the southwestern comer of For^the connly and entirel/ 
across Guilford, to the Haw river in Rockingham county, a distance of 
thirty miles, making its a[4M*aranco on nearly every plantation, and 
indeed on almost every hiUside in the range." 

This general range of ore consists of two parallel belts, the longest 
and most persistent being known as the '* Tuscarora^'' and the other, 
lying some o miles to the northwest, the ** Shaw " belt. Beyond Haw 
river tliese two belts approach each other, and are believed to unite in 
Rockingham county. The local relations and the geography of the ore 
belts are shown in the aocompaming map (Plate VII). The other ms^M 
il*latt*s VIII ami IX. p. Ol*i show tin* b<»lt on a larger scale, giving the 
names of the j^laiitations crossed by tlu* ranges, commencing at the 
southwest era extroiuity on a branch of Deep river. 

Th(» ore is a ^rraniilar litanifeious magnetite, containing on an 
average l<»ss than 14;/ of titanic a^cid; small j^roportions of chromium 
and manganese are uniformly present, as seen from Dr. G^nth's analyses, 
given further on. Il is usually rather coarse-grained, and frequently 
assocuiied with <i\stals of chlorite in small s(»anis and scattered 
bundles. The gjingu<» is a d<M'omposed gneiss. 

Dr. Oentli, wlio made a special chemical and niineralogical study of 
thes<» oivs, snys: *^ All of tho ores consist of mixtures of magnetic iron 
with titaniferous hematite or menaccanite, ])robably also with rutile 
(litanic acid). mix<*<l with a chloritic mineral, or a silvery micaceous 
one resulting fi'om ils decomposition. Some of the ores contain alumina 
in the foiin of granular coi'undum, in one or two ])laces in such quan- 
titii^s that, thi^v l)e<'ome lru(» emerv or(\s." 

* From *' 'I'1h» Ons of Nortli ('!in>llnji/* ]>. 14.'^ / / snf.: tho T'nltod States Tenth 
CmHUH U<»iM)rt. Vol. XV, p. '^^^^\ and a private* nM>ort to the North Carolina Centre 
Iron Co., by J. V. L<'sloy. 1S71. with slljrht idtoradons and additions by the writer. 
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The mode of occurrence of the ore in heds hi illustrated by Dr. 
iMley, by means of the following ideal diagram: 




Fig. 8.— Showing the mode of occurrence of the ore in beds. 

He says: '^ The beds were deposited in the same age with the rocks 
that hold them; they are in fact rock deposits highly charged with iron, 
and they differ from the rest of the rocks only in this respect, that they 
are more highly charged with iron. A large number of rock strata will 
become ore beds locally, but there will always be a particular part of 
the formation more generally and extensively charged with great quan- 
tities of iron than the rest In other w(H*ds, the iron of the formation, 
as a whole, is concentrated along one or more lines. This is evidently 
the case with the Tuscarora belt, as shown in the almost perfect 
straightness of the outcrop of the ore at the Sergeant shaft, where it 
has been opened for half a mile northeast of the shaft. There are two 
principal beds cropping out on the Teague plantation, at the south- 
western end of the belt, both vertical and about 300 yards apart. 

And not only does the number of ore beds vary, but they are often 
Tery irregular in position. This is illustrated by the following section, 
revealed in a trench, cut at right angles to the outcrop, fifty feet long 
and from four to eight feet deep, on the widow McCuiaton's plantation. 




Fig. 9. — Showing irregular position of tlie ore beds, McCuiston (McChristian) 

plantation, Guilford county (after Lesley). 

Similar irregularities are noticeable everywhere. The miners say 
that the pitch of the ore bed, worked in the Sergeant tunnel and shaft, 
was southeast for some way dowTi, after which it took its regular north- 
west dip; besides which there were in fact two bed^s cut in this shaft 
and tunnel, the smaller bed underlying the other, and with a dip that 
would carry the two beds together at some distance beneath the flnor. 
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:k*ts 030* or xoztb cabouna. 
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r« !»ls on Trneblood plantation. GnOford 
■alter L^t-yi. 



On ttif $ban- {ilaft- .Shaw btrlti the sections {see figure 13) fumidi a 
fiirthei- illustmii'>n of this, itome of the outcrops aeemlng to be vertical, 
whereas the princii-al f>art f>f the mining has shown a distinct dip 
towards the southeast and wiuh. 

As to ihi.' stnioiuii? of tht^ deposits thetuselves. they conmst of string!* 
of lens shaped niassea. continuallT enlarging and contracting in thicl:- 
iinsa. fn>m a few inclios to H and S feet. The prindpal beds may he 
mifely erititiialed on an avoni^e of four feet, and in the best mining 
localities tlie average yield of a long gangway may reach five feet 

It is certain that centuries of heavy mining could not exhaust it, for 
each of two or tliree principal beds may be entered and mined at fifty 
places. 

It lias been said that the Tuscarora and Shaw bdts, tiiongh sep- 
arated by throe mUes at their lower end. converge and are supposed to 
iiiiilo in Rwkingbam cotmty. This and other condderstions make it 
nliuost certain that the Shaw belt is the northwesteni orrtcrop of a 
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qmdinal basin, 3 mileB wide, and that the Tuscarora belt is the south- 
eastern outcrop. If so, the Tuscarora ore beds descend with a north- 
west dip to a depth of a mile beneath the surface, and then rise again 
as ore beds at Highfields and Shaws, thus: 

'l/|illM|i'' "' 

Pig. 11.— Showing the sj'ndinal stnicture of the ore formation. 

The avOTage dip of the Shaw range has been observed to be consid- 
erably less than that of the Tuscarora. 

These titaniferous magnetite ores were worked during the Revolu- 
tionary war in Catalan forges; in 1871 Dr. J. P. Lesley, present Stale 
Geologist of Pennsylvania, made a careful examination and report of 
the region to the North Carolina Centre Iron Company, which has 
explored the entire length of the range, and at one time cairied on 
regular mining operations at two points, tlie Tuscarora and Dannemora 
mines, both on the Tusciirora belt. Forges were built at the former, 
known as the Tusciirora Iron Works, and considerfible iron was made 
here, but the works were abandoned years ago. 

The Ti^scAuoRA Mink is situated about one mile north of Friend- 
ship in Guilford county (Plate VII). The principal workings were in the 
Sergeant shaft, which was sunk to a depth of 109 feet. 

Two beds were cut in the lower level, the smaller one underlying tlie 
other, which *is reported to be 12 feet thick. The dip near the surface 
is about 70** a little east of soutli, but is said to change to northwest at 
a greater depth. The following analyses show the (luality of this ore. 

ANALYSES OF ORK FROM THE SERGEANT SIIAlrT. 

(245) (246) (247) 

aUica 1.31 12.W3 

Metallic iron 55.06 53.20 53.27 

Almnlna 4.26 .... 

Sulphur trace. trace. trace 

Phosphorus trace. 0.005 trace. 

Titanic add 13.00 13.58 

Ghromlc oxide 0.72 

Pho^homs ratio trace. 0.009 trace. 

The Dannemora Mink is situated about 20 miles northeast of the 
Toflcaiora in Bockmghain county, 5 miles northwest of Brown's Summit 
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lump and fine ore, the former shipped for fettling and the latter for 
blast-furnace use." The following analyses show the quality of these 
respectively: 

ANALYSES OF ORE FROM THE DANNEMORA MINE. ROCKINGHAM COUNTY. 

(338) (330) 

SUica 4.71 

MetaUic Iron 48.41 49.41 

" manganese 0.11 trace. 

Alumina 8.68 

Stdphur 0.089 

Phosphorus . : ,. 0.023 0.001 

Titanic acid 13.74 present 

Chromic oxide 0.34 

Phosph<mis ratio 0-018 0002 

No. 338, lump ore. No. 339, fine ore. 

Other tanalyses of ores froim tihe Tuscarora Ore Belt in Davidson 
county, by Dr. F. A. Genth, show : 

ANALYSES OF TITANIPEROUS ORES, DAVIDSON COUNTY. 

(186) (187) 

SUica 0.76 6.68 

Metallic iron 57.68 52.68 

Alumina 1.68 6.08 

Magnesia 2.79 2.61 

lime 0.45 0.76 

Titanic acid 13.62 11.67 

Ohromic oxide 0.46 0.48 

These samples are from K. R. Swain's. No. 186, massive ore. No. 187, 
micaceous ore. 



ANALYSES OF TTTANIFEROUS ORES, GUILFORD COUNTY. 

(242) (243) (244) (248) (24U) (250) (251) (252) 

SlUca 0.40 1.84 1.30 .... 12.75 1.30 26.80 .... 

MetaUic iron... 59.03 56.21 56.41 43.47 41.95 67.60 21.63 33.97 

Alumina 1.06 2.30 2.54 5.17 0.55 8.87 

Magnesia 1.99 2.01 2.41 4.14 0.75 10.30 

lAme 0.24 0.58 0.51 0.90 0.14 0.40 

Titanic add.... 11.96 13.28 12.35 16.06 15.35 1.27 16.20 2.63 

Chromic oxide. . 1.07 0.65 1.10 1.25 1.43 0.43 

No. 242. Granular black ore from Elisha Charles' place. 

No. 243. SimUar to 242, but more chloritic, from Widow Cook's place. 

No. 244. From John Clark place. 

Nob. 248 and 249. Soft micaceous ore from Mrs. McCuiston's place. 

No. 250. The magnetic portion of 249. 

No. 251. The non-magnetic portion of 249. 

No. 252. Massive ore from Mrs. McCuistou's place. 

No. 253. Very fine granular ore from W. A. Lewis* place. 
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dii-ectioQ of tlie pit cliangea somewhat, being N. 25° to 30° E. 
old Revolution aiy pits, and more nearly east at tlio openings 
by the North Carolina Cejitre Iron Co. The whole course tested 
lounts to over ^ mile The beds at the outcrops vary in thickness 
from one (1) to aix (6) feet; but owing to the thorough decompoaition 
it the surface, a large quantity of ore may be reasonably expected in 
ome cases, when the beds are followed down to where they become 
quite solid. There are appai-ent variations to the dip, some of the out- 
iVopB seeming to be vertical, whereas the principal part of the minini; 
has already shown a distinct dip towards the southeast and the south. 
Of the old Revolutionary pits, « and It were reopened. In pit a there 
was a solid plate .'i inches thick, and then 3} feet of clay oi'e at the 
outcrop, the whole appearing wider downwards. 

At /'" the ore lies in small fragments and thin beds, intijrleaved with 
clay. Tliia was its outcrop eharactei" for 20 feet down, when the whole 
thickness, 6 feet, became solid ore. The dip was 70° 8, 55° K. The ore 
from these pit* was hnnled to Troublesome Forge, 5 miles to the north 
of this pla<?e, during the Revolutionary war. 

At i tlie bed is fully 6 feet across, solid ore, in a very green ohloritii:. 
mica slate. 

The quality of the ore from this part of the Shaw Belt is seen from 
the following analyses: 



ANALYSES OF TTTANIFKBOCS 

(334) 
SUlca 1.80 

I Metallic Iron 54.17 
I " manganpsD 0.96 
I Alomtaa 2.66 
I Magneria 3.09 
I Lime 0.68 
[ Tltanie acid U.48 
' Chromic oilde 0.87 
No. 334. Fine-grained, black, sUghtly micaceona i 
No. 335. From Hopldns pliice, adjoining Sbaw mine on 



PROM THE BBAW BELT, KOCKINOH4M CODNTY. 

(335) 



0.74 
55.61 
0.82 
3.82 

0.55 
18.92 

I-OT 
)re from the Shaw mine, 
northennt. 



One of the constituent elenienls of the whole formation is ochre, in 
beds of various sizes. On the plantation of J. Soraers, on Bmshy creek, 
a bed of 20 feet in thickness rises, nearly vertically, out of a gully on a 
hillside covered with small pieces of fine ore; the whole aspect of the 
place gives an impression of an abundance of ore beneath tlie surface, 
bnt no openings have been made. 

The high percentage of titanic acid in these ores practically con- 
demns them for blaist furnace use (see p. 22 fi f^fjX In the old Catolan 
foi^es they were smelted without difliculty, for here the cinders u 
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CHAPTER VI. 

THE MAGNETITE AND BROWN HEMATITE ORES IN THE 
CENTRAL PART OF THE CRYSTALLINE AREA. 

These fonn a wide and, generally speaking, persistent belt, thougli 
"broken at intervals, extending across the State in a southwesterly direc- 
tion from Virginia to South Caiolina. 

The following geographical divisions have been made, both for the 
sake of convenience in description, and for the purpose of some general 
geological grouping: 

fa) The Magnetite Ores of the Danbury Region in Stokes county. 

(b) The Magnetite Ores of Surr>' and Yadkin counties. 

(c) The IHtaniferous Ma^etites of Davie county. 

(d) Tlie Magnetite and Brown Hematite Ores of Eastern Catawba, 
Central Lincoln and Southern Gaston counties. 

(e) The Brown Hematite and Magnetite Ores of Eastern Caldwell, 
Burke and Cleveland, and Western Catawba and Lincoln 
counties. 

Certain geological relations are known to exist throughout different 
parts of this general ore zone, but the study of the structural geology 
has not at this time proceeded far enough to warrant any definite and 
entirely comprehensive correlation of the various horizons, except in 
a general way. And in this connection it is desired again to call 
attention to the imperative- need of a thorough and detiiiled investi- 
gation of the structural and stratigraphical geology of the State, par- 
ticularly of the crystalline rocks, preliminary to the intelligent study of 
the economic resources. 

The magnetic ores attain their gi'oatest development towards the 
northeastern and southwestern extremities of this belt, in Stokes, Surry 
and Yadkin counties (subdivisions a and Z>), and in Catawba, Lincoln 
and Gkuston counties (subdivision d\ respectively. 

In their mode of occurrence in talcose, micaceous and quartzitir 
schists, the ore beds of these widely separated districts bear certain 
stratigraphical resemblances. The ores of Davie county, on the con- 
trary, are titaniferous, and oc^ur in a homblendic country rock. 

In Catawba, Lincoln and Gaston conntio'* the distinctive* strati 
graphical relationship is still more strongly marked, and the formation 
is very persistent, though there is a break in the ore in the southern 
part of Lincoln and the northern part of Gaston counties, extending 
over some 12 or 15 miles. 
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• -.>---' I- -#- ii r /— - 1 »i .. — •nninuur "Ut^ "iTriiiias ^/.fi3.~f iZ. : Kind's 






* '. . • -r • '•' • •Tzi •■ -• ■ '-t^ .1.1 j^' ^^ nrnean p<iu. 3«aa &t*>::: SO^W feet 

•« •'....- -.•u:-*. * -•^ *v : — L vij*H iLiiL^ 21 ""Jit i£r^ieracA o? th»- riv.-v. 
••> .'-i' ' .* •* z.'.z'jr!' •> «".-r5ii:*^ till ii Ci.w^ HsR ai'e stoat^ the 
>-:*•.. ♦ • ' .-.-..iir.-^' •• ' •". '•' V . .' . -.;A^- ••-«L }citi«r* trt ^ijgr. and from 
T' ' yy. • .- '.••-?• ;^ ■-: ^•rc --L-— : 4i f -^ixiTtv*! ii» V»2 «» ii»> years ago.* 



=:_•- r- * :,' i f ».- .:r.i -l." t ;■! Ira :r iZ ip^* ^ J&=ie> iL Swank, 1S92. 



...• :.-. :rv. -7 p^-^r ?r:?x^* v::*! J'LiZir*? l£.ir=. ud nboflt tn ISM. has one 
t:-' i--; -..'.'T i_; .-.-."■-.• ■= ..-£.-1 "7 -B^L-iT. izii iJLi.-iiIlT =Ad« at««t 7 tons of bare. 
O ■:-*:.' :.•'..-. -* ;ri:- •«■•=- rr- i-il: .1. -^-i-b^ '.=**ri in -±i* &=« ooontr. and conducted 
'/',':. ^■:."Ti^- ',-f :r ' V« Lt ^i-i.r?T »i n-iCtr-.-c* a foniace and for^ which 
-A •;.*! '.-:::•. on •:--> vr-Ti -.7 p-:-.'-- ?-rizi:s izmI Ji~*s Taylor at^oi 179^5: they were 
I'^-i •rl .iV :• - . :l^-' fr.-v- ■.'--: :.- ^*i- - '^-r :T^*ri- Da"*!*' mill now suinds on the 
si**- vf •:.- 1'irz.. -^ H-r il* --' - '— -" Mi"":--r^ M-ore t^nlt a foT)^ on Big creek, 

A'»7/->.- ' B';:7':..', i'j- J-.. - '-^-^ teui-KiTrr? of Town Fork, 10 miles south- 
w«^ oir Dar:».Tiry. -.v.-is NtlI: :- :T>: by O^-rrv H^:aer and Philip Keyser; rebuilt 
In IVio; h:id •wo fi.-'r? ^--1 '.-v :.ir.=:«rr. ::^:ri-* by water, and was abandoned 
several year- a::o h^.i^iK '.^'ti • 

= -fhe Ir.jn Mariuia;v;rer*- O-^iie." cy J. P. Lesley. 1§5«. pL 186: 
T^nxnttl Bl^j'jmenj F'M'jt. sl-iri-e-i vi. I^a:: rivrr opposite Danbory, built in 
1843, has two fires and ono Lamiii-r, w.-rk-i ^-y water, and made annually about 

40 tons of bars. 

Frost's Bloomeru Forge. siraaT»>d 1 mile from Keyser's foise, has been out of 
blast for <?ix years fprerioiis to Ivir*-. 
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THB MAGNETITE ORES. DANBURY REGION. j;] 

The ores occur in a series of parallel belts, occupying a w idth of 
about 4i miles, which have been traced in a southwesterly direction 
for over t^iC^enty miles, crossing the Yadkin river into Yadkin county. 

In a northeasterly direction they continue into Henry county, ^"a. 
Lying to the northwest of the magnetic belt is a zone of brown hematite 
which has not been explored; and beyond that the rocks change to a 
coarse granite, containing some workable deposits of mica. 

In the Sauratown mountain range, on the south side of the Dan 
riv^*, surface showings of brown hematite and magnetite have been 
observed. 

L^ing to the east of the magnetite ores, a belt of limestone crosses 
Stokes county in a N.E. direction from Grermantown; but it has been 
found too siliceous to be of practical value in iron smelting 

To return to the main ore belt, the old mine workings, which were 
abandoned with the decline of the Catalan forges and charcoal furnaces, 
have caved in so completely that little or nothing can be seen. Ouv 
present meager knowledge of these deposits is gained almost entirely 
from a limited amount of private prospecting that has been done within 
the past few years. The geological structure of this region bears evi 
denc^ of some great disturbance in the earth's crust, probably occasion(»d 
by the uplifting of the Sauratown mountains and contiguous range;^. 
The strike was found to vary at all angles between due east and west 
to due north and south. The direction of the dip naturally varies 
accordingly, as does also the inclination of the same, which is usually 
between 20 and 40 degrees. 

The ores of this district may be divided into three classes: 

1. Hard ore. 2. Soapstone ore. 3. Sand ore. 

This is the vernacular nomenclature, and is meant to be descriptive 
of the structural characteristics of the ores. 

1. The "Hard ore" is a hard, compact, massive, crypto-ciystalline 
magnetite. 

2. The " Soapstone ore " is a soft, greasy mass, composed of crystal- 
line grains of magnetite disseminated through a matrix of talcose and 
micaceous schists. 

3. The **Sand oi-e" is composed of magnetite grains disseminated 
through a sandy matrix ; it is also soft and friable. 

The " Soapstone " and " Sand " ores are naturally lower in iron than 
the "Hard" ores; but they may easily be separated from their matrix 
by the use of the modem improved magnetic separators or concen- 
trators, such as the Edison, Venstrom, Ball and Norton, etc. The 
Teader is referred to the accompanying sketch map (Plate X) from 
TVaiis' United States Tenth Census Report. 



^. IKON OUES OF NORTH CaBOLJ>\&. 

TiiK William Nklsiin Hard Ore Baak. — Ore wa& f«'r--?lT 
mined at this bank for tho Cloments forge, which was buih al«>-: 1T>J, 
li nules west of the ore bank. The main opening is ^voAzed i: =_Ies 
noithw est of Danbury, at the head of a small ravine zesar Mr. N-r> ii 
house, on a small branch, a tributaxr of Bock Isia3>i onsdu -i^ 
#«nipii»-s into ilie Dan riviT aUnit - mile^ from ber^. It b^ ii. il-r >li.:r 
of an undercut, some llo feet long, along the ootcsvp ctf lijr oc«l -siii;* 
in*-f a clearly defined bed of hard, steel-graj to faiack isackf^'^Ei ^^^-^ 
in thirkness from 3 to S feet. 

Tliou^h hard and com^tact, the ore has a deoAec ^aJ fS u L ia L simriz^i: 
'he san^ie h^ hornblende, jrueiss and i^ikciie. wixi, <kne;ics>:«i^ §z*ifd£s ' 
ovrire and chalcnpyrite: the hanpng-wail i& a has^ rTtqww:it£ : ::^*-zr-: 

m 



ifid TL*r fiM-iT-widl L< hombU-nde schi*:. Kttoec 7*^ 
..f,i.».,r.#-. Til*.- difi l< 20 dvCTves nearly Dor±-. 5 
- •-'^»- *K»- ••!'•• has N-t^n exi-^c^fd in a stafi. Y«in j 

•n;r-»r ,iri;il-.?^ ••f this ..re sh-w: 
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THB MAGNBTITB ORBS, DANBURY BBGION. 75 

ANALYSIS OF MAQNBTITE FROM SCHOOL HOUSE KIDQE, STOKES OOUNTY. 

(343) 

Sfllca 27.80 

MetalUc iron 40.74 

Phosphorus 0.121 

Sulphur 0.09 

Phosphorus ratio 0.297 

This ore is high in silica, and considerably above the Bessemer limit 
in phosphorns; by magnetic separation these deleterious elements may 
be eliminated to a great extent. 

About 100 feet down the slope of the ridge from here the ore has 
been cut to a thickness of 8 feet, and I take it to be the extension of the 
same ore body; the quality is the same as above. 



fj.^ 





Fig. 61.— Showing ore bed on School House Ridge, Stokes county. 

One hundred yards northwest from this opencut a body of ore has 
been stripped over a small area, but has not been cut through to show 
the thickness; the dip is as before, towards the northwest. 

The ore is harder, and the gangue is hornblende and epidote, with 
some chlorite. 

The Lee Nelson Grandfather Bank is situated about 3^ miles 
Iff. W. from Danbury, on Buck Island branch, which flows into the Dan 
riret about \ mile from here. 

The opening is in the shape of a large opencut extending into the 
hillside some 75 feet, and is from 20 to 30 feet deep at the face. 

Ore was mined here in the days of the old furnaces. The thickness 
of the deposit varies from three (3) to nine (9) feet. It is a reddish, 
taloose ore of the " Soapstone " class, soft and easily mined. 

The inclination of the dip is 20' southeast; the strike of the hom- 
blendic gneiss lying below the ore, as exposed in a small branch near by, 
is N. 26' E., and the rock is greatly folded. 
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Three analyses of tliis ore show: 

ANALYSES (»F SOAPSTONE ORE FROM THE LBE NELfiON BANK, STOKES 0:>r>TY 

(3i4) (S«5) (aiC) 

silica ".20.17 21.47 . . . . ^ 

Metallic Iron 47.16 47.23 39.70 * 

Maf^iesla U.6S .... .... 

Sulphur O.007 0.006 

i'UoBplionw 0.035 0.081 0.040 

mtanlc atia 0.190 

l»liosi>horus rati*) 0.074 0.171 0.101 

Tli(* iialiii'o of the talcosc, micaceous gangue is apparent from the 
hi^h Hilira and nia<;nesia shown in the above analyses; but the ore 
\h Hc»ft and oim\y (*nished, and a high grade material shonld be aTaOa- 
lile by rna^rnctic concentration. The phosphorus is generally low, varr- 
Ing from jimt above to just below the Bessemer limit. 

Tin: i;i:( Kv Nki.son IiAnk Ls on the opporite side of tiie ridge, 
weMt of lH•^<^ The dii*oc1ions of the old openings along the surface. 
M-vrral liiindn^d yardn in (»xt(»nt, show the strike of the outcrop to be 
.v. VN'. and S. K. TluTo is an old tunnel here in which the ore bed is 
n-jK;ri«*d to liav(» 1m»«»ii oi^ht (S) feet thick when they stopped work. The 
oHf iH'Ionus to the ** Soapst<me" chii«. 

'Ilien* old banks supplied the charcoiil furnace at the mouth of Snow 
rrtu-U, *Jl Fiiil«" Im'Iow Danbnry. alM>ut <M) years ago. Other old ore 
hanks ill this viriiiiiv are the linnnrr, Langford. and Shropshtrr. 

Tin. li'ocii.K's Mini:. This was probably at one lime the largest 
;iiid Ik'.^i i|«-\«-io|MM| Fiiinr in ihe s<rtion. It was worked during the 
<*i\il Will- lor iIm- rli;ii'<M»;il fmnacc on the river just below Danbury. It 
is hitii;ilrd :il»oiii *2\ niili's Fiorih of Danbury. 

I'or ;i 'jn'.i\ i\\:\]\\ ,\«':iis }»ast tlu» main shaft. 60 feet in depth, has 
Ucii filled with \\;it<'i-. tinis prev(Mitin<r an intelligent examination. At 
ill*- hoMoiii of \\\i- >\\',i\'\ tlh- ill*' ]»ed is I'eported to be eight (8) feet thick. 
Ill oTh<-r (i.iri- of il;.' iMi<h'r;:oiind workinjrs it is said to vary from 3 to 
\7t fii']. 'I In- oiiirr.»|» hjiN Ihm'ii worked otT by shallow opencuts for a 
••onsi'hMMMi- (li<i;iii««- iioiih (►f ihe shaft. The foot-wall is a hard, bluish. 
iii<'t;iriior|.lii<' s:iini-!o?M-. mid 1 infer ihr ha n<;ing- wall to be a hornblende 
^«hiM. wlih ;i iliiii pnriinu o!" itiicju-eoiis schist adjoining the ore. 
'I'h<* incliii.iiion <.f th«- dij» i^ -1 >li.L!hily north of east consequently the 
viriki' i- u*n\]\ inMiii iiii'i >oiiili. Th«* ore. jndpng from the scattered 
fi'a;riin*n!*< l<*ft on tin- old or** dinn]i. is a <M»arse ptinular magnetite in a 
ehloritic and niieac'-ons L^an-jiH-. 
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Several analyses show: 

ANALYSES OF MAGNETnE FROM THE ROGERS MINE, STOKES COUNTY. 

(347) (348) (348a) 

SUica 20.00 12.29 11.69 

MetaUic iron 52.86 58.26 63.71 

Sulphur 0.084 0.179 0.006 

Phosphorus 0.016 0.001 0.003 

Alnmtnfl. 0.580 .... 

Lime : 1.990 0.16 

Magnesia 3.310 0.17 

Phosphorus ratio 0-030 0.020 0.050 

The following additional analyses of this ore bj Dr. Qenth are taken 
from the report on the " Ores of North Carolina," by W. C. Kerr and 
G. B. Hanna, published in 1887, p. 172: 

ANALYSES OF ORE FROM THE ROGERS MINE BY GENTH. 

(349) (350) (351) (352) 

Oxides of Iron 92.47 85.09 79.71 67.66 

Oxide of manganese trace. trace. trace. trace. 

Alumina 0.70 2.27 0.17 

Magnesia 0.20 016 0.17 0.23 

Lime 0.13 0.29 0.31 0.19 

Phosphoric acid none. none. none. none. 

ActlnoUte 7.20 13.76 15.66 31.75 

Water 1.88 

MetalUc Iron 65.34 61.74 57.13 49.03 

These analyses show very wide vai'iatious, due undoubtedly to the 
varying nature of the ore bed itself. But in what proportion these 
different grades of ore are distributed in the bed can only be deter- 
mined by careful examination of the dejwsit in place, which, until the 
mine is cleaned out and again developed, is naturally impossible. Dr. 
Genth has described the ore as being absolutely free from phosphorus, 
but he probably meant that it was very low in phosphorus, so low that 
it was not considered worth wliile to determine it. However, the im- 
portance of determining even the very smallest per cent of this element 
must not be overlooked, for to the iron manufacturer it is always an 
important factor in estimating the true value of the ore. 

Analyses 347, 348, and 348a show its presence, though in very 
minute quantity, and siifely below the Bessemer limit. 

About two years ago a tunnel or adit level was started into the 
hillside on the east of the shaft, and about 70 feet in elevation below its 
mouth, at right angles to the strike, with a view of connecting and 
draining the old workings. It was abandoned owing to the cost of the 
work after driving 100 fc^t, about one half of it in a voi-y hard qnarizit^^ 
"^is is t^ " ' *^ 160 feet more would have made the 
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The fonowing is an analjriB lij Dr. Omtk of m ■■Mil oatoip 4 
brown hematite in the vicinitT of the Buima ■ine^ 




AJTALTSB OP WBOWV HBHAniB BBAB 
McUOUc Ivon 

FlMMpboroB 

FlKNiiliom laHo %JBM 

Thb Old Chebbttbeb B ahk, on Baadj cndk, 1m oanhilf nile V. E. 
from the Bogers mine and abont onetalf mfle above liie Dobaiy 
ford of the rirer. The strike hefe la 
amall pieces of ore f onnd on the old donp 
mine; otlienrifle nothing can be seen bnfe tte 
worldnga, now filled op and oiergivwu iriXk 

The CiRLix Ore Bake ja on a 
Uand creek, 1} miles from the Dan liw. 
here, one of which has caTed in, and wilfc It a 
the old nndergronnd workings. The ore 
forge near here. 

The Peppeb Mens is another of ftesa aU^ 
It lies 2^ mfles northeast of Danbniy 
Bogers mine: The ore is a granular 
schisty and the old workings were appana^f aC 
A tunnel is said to hare cut the ore fhim 6 to 8 
analjsis taken from the TTnited States Tenth Oaaaa BeportT shows: 

.V>* A LYSIS OF ORE FBOM THX 

Metallic iron MM 

Phospboros ..•••. SUiaS 

Phosphorus ratio OAi 

This is an ore of Terr fair qnalitT and below tiie BeassBflr Bmit in 

phogphoms. 

The Isaa^ Fagg Oee Bank is 4 mUes notOnraafc oC HaalMDrT oa 
the waters of Bnck Island creek, about 1 mile norttMaafc af tiie Lee 
Nels«'^n bank. The main opening is in the diape of aaa cpeBBBk at the 
head * f a >ir^:il\ h*'>ll- •^. Tlie ore d*^posit consists of a aeriaa af aaa^ ore 
seams of Tarlablr .ind irre^nlar thickness, reaching fo^ (Q feet al one 
poir.''. I' l»rl''n:ri e^«^E^lAllv to the class called ^San 
majTi'-rl'e •iisseminat'^-i •Lr»>Tii:h a sandv, micaceooa 
^5* and -vi-nj nined: in places the ore is harder* hi 
pmzz^' The •op rr-?k is a decomposed gneiss^ dipping aboaft 
sKgiitly w«r of zi-' r^h. 

' y:r± Cor-i:ri.- ? 172. « VoL XV, 
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Two analyses of this ore show: 

ANALYSES OF OBE FBOM THB ISAAC FAOG BANK, STOKES COUNTY. 

(355) (356) 

SiUca 25.47 18.35 

MetalUc iron 42.48 48.62 

Sulphur 0.049 0.021 

Phosphorus 0.079 0.117 

Utanic add 0.170 

Phosphorus ratio 0.186 0.240 

This ore is admirably constituted for magnetic concentration, 
whereby the iron will be increased and the silica and phosphorus 
decreased. 

A talcose ore bed has been opened on Thomas Simmons' place, 4 to 
5 miles southwest from Nelson's Hard Ore bank, and 9 miles west of 
Danbury, about 3 nules above the mouth of North Double creek, on the 
south side of Dan river. An area of probably 20 by 50 feet of " soap- 
stone '' ore has been stripped here, sloping northward with the hillside, 
but the bed has not been cut through to determine its thickness. 

ANALYSIS OP ORE FROM THE SIMMONS PLACE, STOKES COUNTY. 

(357) 

SiUca •. 27.67 

MetaUie Iron 39.66 

Magnesia 11.59 

Sulphur 0.02 

Phosphorus 0.03 

Titanic acid none. 

Phosphorus ratio 0-076 

Some analyses of ores from the Mabe place, situated in the general 
Danbury Ore Belt, sampled by Prof. J. A. Holmes, show : 

ANALYSES OF MAGNETITE ORES FROM THE MABE PALCE, STOKES COUNTY. 

(358) (359) (360) 

Smca 13.15 22.58 38.67 

Metamc iron 57.16 50.06 23.79 

Sulphur 0.38 0.03 0.08 

Phosphorus .trace. 0.022 0.014 

Titanic acid none. trace. trace. 

Phosphonis ratio trapc* 0043 0.059 

In the Sauratown ihountain range on the south side of the Dan 
river, surface indications of magnetite and brown hematite have been 
observed, but never prospected or developed. 

All prospects point to the existence of large and valua*hle deposits 
of magnetic iron ore in the Danbury region. They lie well for mining, 
and the numerous creeks and hollows make them easily accessible t^ 
tlie river bank- T5ie nr - ' " to Danbury is Walnut Cove, 
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1 i \ niiloH HoutheuHt, at xhv junction of the Norfolk and Weston and the 
<*ape Ffiir and Vadkin Valloy roads. A branch road has been 8nrveye& 
alon^ the rid^<' road fn>iii Walnut Cove to the head of Poor Home 
brancli; down tln' valley of that branch to Flat Bhoals creds; witlithe 
valley of Kiid ci-ct^k to the Dan river, and up the river to Danbnry; and 
wlicii this is Imilt th<*r<* is no n*sis4»n why these ores should not fiiiilt 
market. 

(b.. THE MAGNETITE ORES OF SURRY AND YADKIN COUNTIES. 

TliOHe ores consist of nia^oietite ^ains disseminated through mica- 
schist and gneiss, rosembliiiK in that respect some of the Stokes comity 
on's; and their <H*ononiic valiic, as far as quality is concerned, will tlnu 
in a i^'i-iit nieasuro be dependent upon the cost of separating these mag- 
net ic; grains from their ^anp^ue by means of magnetic concentration. 

Ttie ro(!k is usually d(K!ompo8ed to gi'eat depths, and is therefcHre wdl 
adapted to easy and cheap crushing, preliminaiy to concentration. 

To within companitively itH^ent time these ores ^eere worked in 
Catalan forces/ and the iron made from them had a good reputation. 

' From the " Iron Manufacturer's Guide,'* by J. P. Xiesley, 1850, p. 186 et 9eq. 

UUVh Bloomery Forge, situated on Tom's creek, 19 miles west of Danbmy; 

owiiei] niHl mtuinpHi by William HIU. Tom's Creek P. O.; built In 1791 and rebuilt 

in \HWA\ one tire and ono hammer, worked by water: annual output about 20 tons 

of bars. 

Fulk^H Jilonmenf Fnr<je. situated on Tom's creek, 2 miles southwest of Tom^ 
Cnu'k r. (>.; ()wn<'d by I'loasant KvauH. Surry county; out of use for 3 or 4 years 
(previous to isr»<)), and in disrepair. 

Illliitt's I'pin'v lUoome.i'u /'orf/r. situated ou Ararat river, 13 miles north of 
Koekford; built in isr»l; two tirrs and one hammer, worked by water; made 47 
tons of bara in ISTiO. 

Jlifiitt's /.nirrr /iinmnrrif Fnnn \ situattnl 4 miles !>elow Hyatt's upper forge: 
iMiilt in isir» and rebuilt in ls;»r>; two tires and one hammer, worked by water: 
niado 'Jl tons <d' bai-s in is.')*;. 

lihirl.irnini's Hhunnfnj Finyr. situatrd on TMshor's river, 5 miles nortliwest of 
KoiktnnI: l»uili iu \<y». r-'lniilt in 1S.VJ; two flres and one hammer, worked by 
Wiirer: ni:i(l«.' ;il>out !."» lous of l»:irs iu isr»r». 

(',„.,,.,■'.< r,h>nm,iii Fi>iyi- (forunTly Kutledj,'e's), situated on Cody's creek. 
:,. ::r I'M;- i*- rlv.r. 1 mil'- :iIh.\«' tin- Hla«'kwood forge; built in 1854; two fires 
, ,l ,,._,. ■; .;..:.;,.:•. WMiU.'.l l»\ u;«tir: tnadc 'JT t(»ns of bars in 1850. 

//.'. fi'^.'.nnn/ /■".'/ r/. V.,. 1. situatiMl on I'orbush creek, 9 miles soutli- 

:..•.!. ..I..! :» \n\U'< r;^i ..f Yndkiuville; built In 1843; two fires and one 
. .. 111! \7) tiMis i»r \y.\V'< in lS."»r>. 

.,/',.,. A" -. ^ImimiimI on Deep creek, 2% miles north of 

.!i-^ -iiutli "I i:«'»Kt..i'l: I'uili In isn>: two fires and one hammer: 

... .,1" tt.iis in 1 Vii, 

., . ,/ /.•,,,,;. . sitM:it.-.l nu I'.Tbusli rH'ek. 3 miles east of Holwon's 

>;;7: rri.uilt proi»Mt»ly iu ls4i>: one fire and one hammer: 

.,,1.. .I..,- . .r :. i:-s :iiiuu;illy. 

. /. . i/ / /u/.'f. r. «>n r-'iu's rvr*>k ni-ar Hill's forge; destroyed 



THE MAONBTITB 0RB8, SURUX COUNTY. 



Of the Surry county ores, the following notes are inserted from the 
"piOteA Stat«fi Tenth Census Report, Vol. XV, p. 315: 

" Thk Fkeeih Bank is situated near Hyatt's foi^e, on Tom's creek, 
■boat two miles north of Pilot Mountain P. O. The irregular beds of 
dip with the stratified mica-Bchist, in which they occur, about 30* to 
* tiie north. A large quantity of ore has been taken out In small shafta 
tunnels sunk to the water level, about 20 fe t. At this depth the 
becomes charged with pyrite. Two beds of ore, each about two 
'toet thick, were seen in the shaft; they were separated by about one foot 
of mica-schist. 

" The upper bed is represented by analysis No. 366, the lower by No. 
;S07; the latter was taken out near the water level. Analysis No, 36S 
r^resents the mixed ore from t^e^e two beds after it has been stomped 
^id washed in a rude trough, whicli only partially removes the asso- 
dated minerals. Analysis No. 369 represents a sample taken from the 
bottom of a shaft sunk below the water level, about 100 feet from that 
- fe whirfi Nos. 366 and 367 were taken. 

ANALYSES OF MAONETITB FROM THE FERRIS BANK. SVKHV COUNTY. 
(3G<!) <;{G7) (368) (3(SI) 

MetaUlclron 48.46 61.02 O7.:i0 SO.Ta 

SiUphnr 0.107 O.lia 0.133 I.B75 

Phoepbonis 0.005 0.074 0,056 0.051 

Phoepboma ratio O.lSHi 0.121 0083 OtK 

" Similar ore is obtained about 200 yards southeast of this bank, and 
a one mile southeast, at the RuUhi^ton hank," 
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^2 IKON OBE8 OF NORTH CAROUNA. 

little west of north. These beds have been mined along a distance of 
abciut 1000 feet in three parallel rows of shafts, sunk 15 or 20 feet apart, 
to a maximum depth of about 20 feet One lenticular mass of ore, 
luivin^ a thickness of about C to 8 feet, has been entirelr removed. The 
southern line of shafts seem to have struck a layer of oie which has not 
been reached in those north of it. 

The above sketch shows the bed of ore from which sample No. 370 
was taken. 

ANALVSKS OK Ma'iNETITE FKOM HYATT *S BANK. SURRY COUNTY. 

(370) (371) 

MetalUc iron 38iJ0 63.34 

rhosphoruH 0.049 0.033 

Pbosphonw ratio 0.126 0052 

No. 371 represents the same ore when stamped and washed for use In the 
forgo. 

Williams Oki: Bank. — This is 4 miles northwest of Rockford and} 
mile west of the Dobson turnpike, on the waters of Stanley creek 
Tliei'e is a series of old oi)encut8 here, now filled np, extending for a 
distance of some 300 yards about N. 50* E., and varying in depth from 
8 to 25 feet. 

This work was done during the war to supply the Holafield and 
Blackwoods forges on Fisher's river, respectively 3 and 2 miles from 
the ore bank. When visited in October, 1892, a prospect shaft had just 
been sunk here to a dei>th of 12 feet, but was fiUed np with water. 
The thiclme-ss of the ore body, as struck in this shaft, was reported to 
be 5 feet, dipping northwestward. The ore consists of granular mag- 
netite distributed in layers through the gneiss along the plane of its 
schistositv. 

ANALYSES OF MAONETIFEROUS GNEISS FROM THE WIIJLlAlfS BA.NK, SURRT COUNTY. 

(:^i) GS62) 

SUlca 31.29 

MetiiUlc Iron 44.80 45.47 

Sulphur 0.065 

Phosphonis 0.0112 0.022 

Phosphonis ratio 0.205 8.019 

"Two and a half miles northo^u^t of the Williams bank is the 
Poplar Branch BanJc^ where the ovq. l)ed measures two feet In thickness.'' 

ANALYSIS OF MAGNETITE FROM THE POPLAR BRANCH BANK, SURRT COUNTY. 

(372) 

MotaUlc iron 56.21 

Phosphonis 0.029 

Phosi)honis ratio 0.068 
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One-bJklf mile BOiiitinc<eK of i&c ^lliiaxnf hank a pmsjwj shaft J^ 
yBoAj been sank, to m degnii ctf 61* fen on 'die iJfn'^i ^•^in.'irrjtov ^»>7^Z4^>r: 
d it was reporlied ttuct tiie lied struck Itene me&siiPFd cmlT from 1.^ 
> inches in thlciciKsa&. Irar tiie are i^ ricbflr (fraer tnnr pieisst thaji 
e Williams plaioe. 

▲2(AL.T5IS or OBE FSGH HEKEY aJOICBSOF SHaTT. SUEET C.irKTT. 

(3C5' 

SOicB 17.4!I 

Metalfic imn. . . 54.6f» 

Salpbnr 0.033 

FlxiEpbarQB O.C»#7 

FlioflpbaniB ratiD 1366 

One qnarter of » niile sonthvesi from AndarBcm'B "^ some old f opppe 
UggingSy and one mile son fsrther soizi^west the ore has been prospected 
m the Dunni^^n place, Berween the Wmiams and Anderson places 
he ore crosses o-rer the Crowdcr properrr. Bie entire length of this 
ffe belt is th^efore about 4 mile^ 

The Stanley Obe Bei>,' — Another localitj in Surnr conntr is on 
he farm of Edward Stankr, 10 miles from Elkin on the I>obson road, 
ind about li mfles north of little creek. The ore seems, so far as 
lartSkXB specimens were an indication, to be lenticular masses of lim- 
xiite, sometimes changed into red hematite. 

The beds are credited with a width of from 4 to 14 feet The 
ountry rock is homblendic micanschist, striking nearir N. GO' E., and 
lipping from 75* to 80' southeast 

ANALYSES OF ORE FKOM THE STANLEY BANK. SCKKY CX>CNTY. 

(3C3) (304) 

Silica 10.04 10.90 

Metallic iron 54J52 52.02 

Sulphur 0.41 0.35 

Phosphorus trace. trace. 

Of the Yadkin coimtv ores, the following is inserted from the 
^Beport on the Ores of North Carolina,^ 1S87, p. 170: 

« The Hobson Ore Beds. — ^In Yadkin county there is a series of 
ore beds running from the Yadkin river in a southwesterly direction to 
Deep creek. There are a number of mines here, the most noted of which 
are the Hobson mines, in the northern part of the county. The ores are 
very much like those on Tom's creek, but the beds are better defined, 
and the ores more concentrated in definite strata." 

* From the Report on the Ores of North CaroIUia, 1887, p. 170 
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ANALYSES OF MAGNETITES 


FROM YADKIN 


CX)UNTY. 








(379) 


(380) 


(381) 


(382) 


(383) 


(384) 


(385) 


(386) 


Silicii 


4.61i 


37.24 


40.60 


24.62 


24.28 


23.16 


10.83 


14.46 


Metallic iron 


L 07.69 


40.46 


40.65 


51.83 


51.13 


53.93 


62.55 


55.75 


manganese 0.07 


0.54 


trace. 


trace. 


0.30 


0.03 


trace. 


0.51 


Oxide .of copper.. 0.10 


0.09 


0.05 


0.10 


0.15 


0.04 


0.09 


0.13 


Alumina . . . 


0.20 


0.45 


1.88 


2.46 


0.66 


0.98 


0.75 


1.20 


Lime 


0.45 


3.14 


0.36 


0.57 


1.34 


0.6U 


0.70 


0.82 


Magnesia . . 


0.80 


1.94 


0.19 


0.10 


0.90 


0.25 


0.77 


0.98 


Sulphur . . . 




0.02 


trace. 


trace. 


• • • • 


trace. 


• • • • 


• • • • 


Phosphorus 


0.021 


0.021 


trace. 


trace. 


0.052 


trace. 


0.039 


0.043 


Water 




0.34 

0.061 


0.79 
trace. 


0.57 
trace. 


1.46 

0.101 


0.45 
trace. 


0.38 
0.062 


1.75 


Phosphorus 


ratio 0-030 


0077 


Nos. 381, 


382, and 383 represent several beds of the Hobson 


ore«. The other 


analyses represent ores 


southward of them. 










No. 379 represents the Sand 


ore bank 


• 










No. 380 represents the Black 


ore bank 


^« 










No. 384 represents the Hutchins ore bank. 










No. 385 represents the Upper 


ore bank. 










No. 380 represents the Shields ore bank. 











*' East Uknd MAaNF/nxK Ore. — At East Bend in Yadkin county is 
an outcrop of magnetic ore which is coarse-granular and more free of 
rociky matter than most of the other deposits, but it has not been 
operated." 

(c). THE TITANIFEROVS MAGNETITE ORES OF DAVIE COUNTY. 

About 5 miles nearly south of Mocksville, near the mouth of Bear 
creek, a fair showing of float ore was observed over a distance of some 
000 fei^t on what is known as the Old Maxwell place. The ore is a 
inediuni-grained magnetite and very free from gangue, as far as surface 
HpiHsimens show. Some eleven years ago two or three shallow pits were 
made hero, and it is i*ei>orted that the solid ore bed was struck in place. 
It iH not known how thick it was, and there is no way of finding oat 
(»x('rp(. by ropoating this prospect work. 

At. intervals the float ore can be traced for IJ miles southwest from 
h(»n^ to the South Yadkin river near the mouth of Bear creek. 

'rh(» country nu'k. for fully ] mile west of the above showing, is hom- 
bh'ndo and svonito, with (H'ca^sional disseminations of magnetic granules. 
The (lippiiij:: nctMlU* shows attractions fi'om 5° to 20**, but there are no 
])roniisin«j: prospects for finding commercial ore bodies. 

ANALYSIS OK MACJNKTITK KKOM THE MAXWELL PLACE, DAVIE COUNTY. 

(189) 

SUli-M 0.78 

MiMnMlo Iron GO.OO 

Sulphur 0.033 

rih>sphorus 0.008 

ntnnlo :wU\ 10.32 

rhosphorus ratio 0.013 



THB MAQNBTITE AND BROWN HBMATITB ORES. 35 

The proportion of titanic acid in this ore would condemn it in the 
usual modem blast furnace practice. 

From 10 to 11 miles northeast of the Maxwell place similar ore is 
found on the plantation of John A, AUm. This is 20 miles southwest 
of Winston, 7^ miles northeast of Mocksville, and 1 mile east of 
Kematzer station on the Mocksville Division of the Richmond a^d 
Danville railroad. The ore occurs on the summit of a hill on the waters 
of Dutchman's creek. Several pits and a shaft, 20 feet deep, were sunk 
here during the Civil war, but thase have caved in. The bed is 
reported to be 15 feet thick. The ore was worked in a forge at Haines 
mill on Dutchman's creek, 4 miles distant, and 4 miles east of Mocksville. 

Float ore can be traced faintly and in small particles over the sur- 
face of this hill for a distance of from 200 to 300 yards northeast and 
southwest from the old shaft. In a northeasterly direction trace of the 
ore is lost at a small branch; but on the opposite side the dipping needle 
shows varying attractions from 5' to 25*, over a distance (northeast and 
sooth west across the strike) of 100 feet or more. 

The homblendic country rock in this locality is slightly impregnated 
with magnetic granules, as w<as found to be the case on the Maxwell 
place. 

Both the external and chemical characteristics of the ore and the 
general features of the structural geology determine this deposit to be 
in the same belt with the Maxwell ore, but different from the ores of 
Surry and Yadkin coimties. 

ANALYSIS OF MAGNETITE FROM THE ALLEN PLACE, DAVIE COUNTY. 

(190) 

SUica 5.50 

MetalUc iron 52.80 

Sulphur 0.11 

Phosphorus 0.02 

Titanic acid 8.00 

Phosphorus ratio 0037 

The resemblance of this to the Maxwell ore is evident, particularly 
in its titaniferous quality. 

(d). THE MAGNETITE AND BUOWN HEMATITE ORES OF EASTERN 
CATAWBA. CENTRAL LINCOLN, AND SOUTHERN 

GASTON COUNTIES. 

The stratigraphical relations of these ore deposits have been dis- 
cussed on page 69 et seq., and attention has been called to the fact that 
there is a break in the ore in the southern part of Lincoln and the north- 
em part of Gaston counties, extending over a distance of some 12 or 15 
miles (see Plate XI). In order to facilitate the descriptions, it is deemed 
expedient to take up the divisions separately. 



IBON 0BX8 or NOBTH OABOLOU. 



I. The Magnetite and Bbown Hexatite Obes op Easteb: 
Catawba asd Central Lincoln Counties. 



Fnr conTenience of reference the ideal section, repreaenting th< 
vtratigraphical succesnon from vest to east, is reproduced h^e. 




rt4;f«iTing to the above section and to Plate No. XI, tiie ores dtscrilux 
inder this head are: 



' ' THB MAGNBTITB AND BROWN HBUATITB ORES. §7 

"he Brown Hematite ores occurring in the foliated mir.a-schists lying 
linuthne, in a bell passing about two miles east of LincohUori, 
C" in. section, 

e angle between the Carolina Central and Chester and Lenoir 
, about two miles east of LincolntoD, Lincoln count.v, the ore 
8 appearance on the land of Cephiis Quiri-el. A series of old 
ih were made previous to 18C0, but now caved in, extend in a 
10 uth westerly direction for 1^ miles from the Carolina Central 
crossing the Cheater and Lraioir railroad (narrow gauge) 2^ 
itheast from Lincolnton. The raiU'oad cut exposes the talcose, 
mica schists, with small seaana of yellowisli, sawharine quartz, 
, strike of 3' to 5* east of north, very much folded; and this 
mcture evidently accounts for the great width of the ore belt, 
iidging from the poRition of the old oppnings and the wide 
ion of the float ore over ground which is comparatively level. 
J mile. The ore beds here are reported to vary in thicknens 
)ut 6 inches near the surface to 2 and 3 feet at a depth of 10 
i a general pitch toward the south, between walls of dark red 
yellowish slate, accompanied by seams of yellow saccharine 
It is highly probable that the beds exist in pockets of irregular 
» and extent. The total absence of development prevents any 
inite information at present. The formation has been traced 
ce float some 4 or ."i mUes each way from this locality, and its 
terly extension is reported in Catawba county, where the ore 
BTfldally worked for some of the old forges in former years. 
a. brown hematite of schistose structure. A sample was taken 
Quikel place, and shows: 

ilS OF BROWN HEMATITE FHOH THE <jniCKKL PLACE. LINCOLN OOONTY- 

1(207) 
SUIcn 4.94 
MetalUc Iron 54.32 
Sulphur 0,03T 
Phosphorus 0.840 
Phoaphonia rntlo l.Mfi 
B for its high phosphorus it is an ore of excellent quality. 
Tie MngTutile Ores of the qunrizitx scJmts, formijig « conlimious 
t 3 miles sMitlieast of the Brown oro beli first described, extending 
y Station on the Carolina Central railroad, in Lincoln county, in a 
f direction, ahmg the easfirn lase of Anderson's mountain in 
■■ short dislanre of the Catawba river, a length of 
h.narked "D " in section. 

1 the most important ore range of these two 
I time extensively developed over its entire 




i-'ij'jrii, -:.<: 'A^, iiifc-.ixiz hhf^ix wabktyA in tbe primitive Catalan forges 
a:iO ^rjjbiJ ciiiir*3oal innsii^^^ ot*^ IW Tean ago.' Since 1882, when the 
lU-Kj/'.^r:. f:':ij%r^fhl t^TUhf:^: taj^ fiiuJlr atirandoned. the iron ore mines 
O'^r xi.A ijf-h Lai re h^C^^t^A ua^ rain, and as moat of them were erode 
^jiJEif* nL*} oi^ufrjx workiit::^. ""ij^T are namraUj filled in and dosed up. 
\j^yhxA rhfr i^jml\yil:rj of 4eiafl*^5 in-reHigaQon at present. 

A'' ;i'iT*r^&i mfrZi*i</r<f^ TLe are:» ooror in the talooee, micaceons and 
'J ;>:r*zi'!c ^hbr^ in a -frri^ of da^T nd;:e* a':d knoUa in linooln countv, 
arjd aJori:; The f<^ir*^Ti ff^^-bili^ of Andenon'is monntain in Catawba 
county. Jiavln^r a ^ener?*! treiid of X. 20' E. Aa to the structure of the 
d'-ji^f^r-. 'he foliowiiiif L« inisened frr^m the -Report on the Ores of North 
C:±rt,]:uii," 1SS7. p. ]r.7 ^' •f-:.' "The beds are nearlr rertical and dip 
*/>rii»-r:ffje- i^i th^- f^ast atd ^^^Tnetiin** to the west, bnt the westeriy dips 

Vr :;. •?> " Irr.r. M' L-;f/a-'-.-'-r * G^^^." l-y J. P. L«leT. !«»: 

M*j\."t Cirr^tl liUyjruen, F -pf. firiiTr-i ^.Q Monntain creek. 14 miles north- 
'-:jst r.f Lin'^'^/l.i-y.in ani "- n.Z-^ «*>-::■ L^ast r»f Newton: built in 1817; rebuilt In 
ISVJ: "ij*- firo ::r.d on^- h .n:::-r: ::- -i^ aN-»«xt 1»; Tons of tars in 1S56. 

Honfjh Oaf I JUn'?„ F.r^,. <'^ M ■:•:::; Tiun civ*t 12 mfles nonheast of Lincoln- 
ion : ha.i two firfrs i-.r.i ••!.•: t.'i::.!:.- r. Ma-1e at*>nt 44 tons of bare in lS5(i. 

.hmi't IJnd li'i ■lu^'^j F T'ji. on M;:M^-n ciy-f:k. 6 miles south of Newton, 11 
miU-< li-'i'tii-ii'irth^'a-s' f.*' I-^>«ln*«»r-: ••:.•.- «rv rin-l *i»ne hammer: made al)out :jT 
tnns < if Itrtrs In lOV 

Mailis' n Bl • m^-nt F rgr. "n I>:[Ntrr's orn-^k. S mfles east-Boutbeast of lin- 
coliiton: Iniilt iu 1>'.'7; r^^lFullt ia iN'ii.*: one fire sn<1 one hammer; made about L^ 
tons of }Kir> in IsVl. 

Spi-i iff hill Bl • menj F r-zt. on Ijeiper's creek. >4 nifle southeast of the hsr; 
built alKnit tJie In-inmiiDg of tL».- 'y-nturv: rel-uilt in 1S53: 3 fires and 2 hammers: 
made alnmt 100 tiin*? of bars a y^^r. 

M'.vnt Ti/za Bl ihtnt F' rj^:. on I>'ii»ers creek, about 4 miles southeast of 
tht* last: two fin.*s and rwo li:ii2-:..'.-rs: mad- aN^ut Cf} ions of bare in 18r>6. 

M'intt Welc 'ine Bl • •«!► r- /' rgr. on I>?iper's creek. 2 mfles southeast of Ibf 
last; 2 firos and 2 liamm»?rs: n.:id»? al"-*ut .>3 tons of bare in 1855. 

Rihlf til C'H'hliist t'tyi.c al Furuar*:. on I>eipep's cre^. 8 mUes southeast 
(if TJnrnlnton mid 'J."* njilvs norThwt-*: *'f »"harl«»iie: buUt in 1814; 34 feet high, 
and 7 I'tt't across the N-sh: made in 1> wt-eks Mf ls5«X 2<J0 tons of foundry metal 
out of 4«M> tons of majniotic oiv- from tho Big Ore bank. Capacity about 7 tons 
I>or d.iy. 'I'his fui-naci.* was i-'lmilt in l^i», and in 1S70 the Lincoln Iron Com- 
])any put in hot blast and niisi^'d th^ capacity to 15 tons per day. From 1875 to 
IKvj ihc furnace was oiK'niTt-l iiy John L«^>nard & Co., of New York. It has 
bcM'H ahandonod slnco May 27. lv>2. 

^f(vU}^nn C'hl Nasf c7i<//"" 'fl Ftirn'f-' . on I^F-iper's creek, 3 mfles above Reho- 
both furnace and miles cast of Lincidnti»n: built In 1809; rebuilt in ISTw; 6 fc»?t 
across tb«' bosh by IV) ftM-t high: mnd»> in 1S40. 22."i tons of foundiy metal out of 
iunjrn«*tic (»ro from the JViiZ Ore Rank. 

W'snrius Cnhl bl(i>it Ftrn'iO'-. *>n Anib*rson's crcvk. 4 miles northeast from 
Madlsdu rurnacc and 1«> mil»s cast of Lincolnt-m: built In Xli^: rehuih alK»«t 
181'i: <» f« <'t across the bosh aiiil :*.o fc»'t high: ma^le in 2ft weeks of 1856, 250 tons 
of fotuidry metal out of mntni'-tic "r**. 

■' SoMU'wliMl altered. 



THB MAGKSTITE OBBS, CATAWBA AND LINCOLN COUNTIES. gg 

are by far the most freqaent. For a considerable part of tlie belt in 
Lincoln county there are two parallel beds, the more westerly being the 
more productive, and the combined thickness being from i (rarely so 
low as 2) to 12 feet; tlie interval of 12 to 20 feet between them is 
oocapied by talcoae and chloritic schists, with a little ore in layo'B. Thtt 
beds generally occur in lenticular masses or flat dislfs, whicli thlclien at 
Uie middle and thin out towards the edges, having the same general dip 
as the bed ; but they do not succeed one another in tbe same plane ; their 
edges overlapping so as to tlirow the upper edge of the lower dislc beliind 
the lower edj^ of the upper. Tlie following is an ideal section, illus- 
trating this: 




,iiiil t> sill III of [ii.i(ni'-tite 



•' A. aflndstone or quartzilo. B, t:iK-(tf 
actlnolldc, chloritic. nnJ wnufwhiil iiil<-< 
talcoae and chloritic schists, conlnlnln); kii 
B, * Back ' ore bed, for most |i,irt slnilliir t 



• Nclilst islair-). C, ' rr<jut ' ore b-'il of 
«• KiliLits. coiifiiinlng on' liwllefl. D, 
nil iinniiiitips of Of. iiiiwtly In gTiiliis. 
> C. F, t.ilci)So wlilst. G. gneiBB. 



'"Tliv abovc-nifutioiieii liiycrs sliadf into one anmh'T; thus th*- sand- 
stone or quartzite. A, passes into lheKilii-f<iiis talcow schist IJ. which in 
turn giMduiiio.i iuto rite ■ fmni " vfiii C a mass of aciinoliiic. cbliiriri'- 
(somewlmt tnlcosei slnic wiili iii^ii ikt- in yrains or It-niirli-s. The 
chan^ from the sI.Ttos into the ore leniicles is fn-qncntly oli>ciirf, and 
the Ifnticlcs ihenisehes are <)rif"n schisinsp in stnu'iiii-c. Tin- clianirc 
into Ihp talcnse slates. D, is ••<|iiallv olisrnre. In this Ik.iIv iIk- r.n- U in 
grains, associate)! witli tlie cliloririr uiatror. or in sui.tII l-niiih^s. 

■nt* ab-iu! C apply fur ih-- iimsi ixiti to ill- -iMik' 
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** The obaages into and from F ore as in B^ hat the mafls seems ta be 
less sQioeons. The separation of fhe oie bodies is swnalJ i He s yery sBf^ 
and often th^ are connected by an almost imparaeptfUe timed <rf on 
wliich needs tilie quick eye of the skiOfDl miner to follow. These Usmm 
are sometimes many feet thick, and freqnentiy of great lengtii and 
depth." 

The principal ones of tlie old ore banks^ in their regular snooesakm 
northeastward along the strike, were: The Big Ore bank, tiie Brevard, 
Stonewall, and Robinson banks in lincoln ooonly; and flie Morrison, 
nilmany Deep Hollow, Mountain G^eek, AbemaHiy, littl^john, and 
Powell banks in Catawba connly, the latter two being towards the 
Catawba river. A cnrsory description of some of these will now be 
taken up. 

In lincoln county the first traces of this ore belt are fonnd on the 
land of Melchi Hovis^ about i mile southwest of tiie Osmlfna Oentml 
railroad from Iron Station^ where oooasional, soattered surface frag- 
ments of magnetite are Tislbla Ore is repor t ed to ItSTe been dug here 
in format years for tba Springliill (or Hammenikold) bloomeEy ftarga 

On the Benedict farm, i mile north of the Carolina Oentrsl railroad 
and 1^ miles northwest from Iron Station, there is a taeaTj showing of 
float ore; solid, compact, magnetite; and on the adjoining Idnh team 
some old pits are visible (now caved in and filled 19) fhmi which ore 
was hauled to the Springhill for Hammerskold) ftirge over fifty yeare 
ago. The following analysis shows the exceedtaig purity of these sa^ 
face fragments: 

ANALYSIS OF MAQNEnTE FROM THE UNK-BKNEDIGT FARMS, UHOOLN OOUNTT. 

(270) 

SUlca 1.10 

Metallic Iron 71.10 

Phosphorus 0.010 

Titanic acid nona 

Phosphorus ratio frUi 

Thk Big Ork Bank. — ^The old workings, consisting of shafts, open- 
cuts and trenches, are irre^larly scattered in great profusion over a 
largo area, about a mile in length, in a general direction N. 16* to 20' E. 

Tlie accompanying sketcli, taken from the United Ststes Tenth 
Census Report/ sliows tlio approximate location of these various dig- 
gings. 

It is located four miles north of tlie Carolina Central rnDroad, at 
Iron Station, on the waters of Leiper's creek, three miles northwest of 
Kehoboth charcoal furnace. Tlie workings have now completelj caved 

'Vol. XV. p. 317. 
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iu, and many of the shafts are filled with water, so that nothing of 
■ sijen. 




Big. 10.— Plan showing outside workings at Big Ore Bank. Lincoln coimly. 
The ore was last mined. 18S0-S2, in the Engine shaft, towards the 
bem end of the proirei-tv. TIiin sliiift was 100 feet deep. At 
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The enoDeoiiB Buppoeitioii would be qidte BeUe to oocnr to maiqr 
fhat^ because tfaeee ores have been worked and matted for so long a 
period as one hundred years tfaey should be esfaanrted. lliia is falla- 
cious; the old forges and fumacesi of small capacUg^ and woiUng ai 
spasmodically as they did, have not drawn on llie ore supply anlHctaiflj 
to make any matoial differenoa For the most part indeed tiiqr 
obtained their ore from the Tery surface^ or mined it in diallow piii 
along the oatoropy a method appropriately named 'ground hogging." 
In no instance have the shaft workings— and there axe bat few of 
them — extended below the water-levd. If the <ne was ever there it is 
stDl there, without any iq>preciabie difteienoe In qnantUy. 

Attention may be oalled to the possibilitj of the brown luemstlte 
zone running paralld to ttiis belt on the west^ aflording sufllcleiit 
quantities of soft ore to allow of a benefldal mixtora 

Limestone Belt. — ^Running parallel with these inriea of ore de- 
posits, and directly west of tiie magnetie ore belt^ Is a narrow bdt of 
dolomitic limestone which will serve as an exoeDent fluxing materiaL It 
haa been opened at anumber of points^ among whloh may be mfintkmed 
the Shuford and Powell quarries hi Catawba and the Keener quarry hi 
Lincoln county. 

The quality of this limestone is shown by the foDoiHng analyses: 

ANALYSES OF UBfESTONS FBOX CATAWBA AHD LDTOOLII OOUMTUS. 

(400) (401) (40g) 

SUlca 1,28 2.00 a46 

Oxides of iron and aluminum 8.17 IM 4A6 

Lime 33.18 84.2T 2&M 

Magnesia 10.07 2aoe 17.63 

* 

No. 400. F!rom the Shufonl quarry, Catawba coimty. 
No. 401. From tlio Powell quarry, Catawba county. 
No. 402. From the Keener quarry, Lincoln county. 

Manganifekous Slates. — Directly east of the magnetite belt^ and 
parallel to it, is a very persistent belt of manganiferoiiB dates (marked E 
in the section, fig. 14), wliich can be traced without fail thiou£^ 
Catawba^ Lincoln and Gaston counties to the Soath OamHina line^ 
and wlilch at points may be productive of a good manganese ore. 
Recent explorations on this belt in York county, Sonth Carolina^ have 
proven the existence of valuable ore beds, both in quantity and quality. 
Several analyses of these manganiferous slates show: 

ANALYSES OF MANQANIFEROUS SLATES, LINCOLN OOUMTT. 

(39S) OKW 

SUIca 40.71 47JKI * 

Metallic manp^nnosc 10.51 1ZJSX 

'. From outcrop in old plnnk rond, 9 miles east of Llncolntao. 
% niile west of Vesuvius furnace. 
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There is another, ranaller belt of magnetic ore deposits which must 
be mentioned in this connection, namely: 

(3). The Magnetite Ores of the micaceous schists, lyiyig parallel to and 
several miles east of the principal ore belt D, marked E in tlie section 
iFig. 14). 

This belt has been but superficially explored at intervals, over a 
distance of several miles in Lincoln county. 

On McClure's Knoh^ two miles northeast of the Carolina Central 
railroad, at a point four miles east of Iron Station, heavy magnetite float 
is seen over considerable area; there are no visible outcrops, nor have 
any openings been made. Siu'face indications point to the existence of 
two parallel beds, about 500 feet apart, which have been traced for IJ 
miles southwest from here. The country rock is mica-schist and altered 
clay-slate, striking approximately N. 15° E. This is on the waters of 
Leiper's creek. 

The following analysis shows the composition of the surface ore: 

ANALYSIS OF MAGNETITE FROM MCCLURE'S KNOB, LINCOLN COUNTY. 

(275) 

Silica 12.33 

Metamc iron 58.46 

Sulpliur 0.019 

Phosplionis 0.035 

Titanic acid O.IG 

Phosplionis ratio 0.060 

About 3 miles northeast of McClure's knob, on the waters of Ander- 
son creek, this belt of ore has been exposed on Major \\\ A, Graham's 
place, at a point J mile southwest f I'om his house, by two small prospect 
shafts. Shaft No. 1 is 40 feet deep, and according to reports the lens 
of ore cut widened from 15 inches at the surface to 2 feet at the bottom. 
Shaft No. 2 is only 16 feet deep, and the ore body showed a width of 
from 10 to 12 inches. 

The walls and gangue are mica-schist The dip is nearly vertical. 
The ore is a slaty magnetite, which breaks easily into large and smaU 
rhomboidal blocks. 

This entire range of parallel ore deposits in Lincoln and Catawba 
counties may be made accessible by a railroad connection, some 24 miles 
in length, between the Western North Carolina and Carolina Central 
railroads, following almost the exact trend of the principal ore belt D 
(Fig. 14 and Plate XI). 
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The foniiation coDsisU of four parallel belts of ore on the eosl »i<le 
of the limestone, (li That on which the Ormond mine is situated. (2i 
Liilli- Slountain iDeviVs Work.-'hop'. |3) Yellow Ridge. (4) Crowdev's 
aoil Kin^r's UouDlains. 

The first two. which are liiiionitic, have no analogies in Lincoln 
county. The Yellow Ridge corresponds to that on which the Big O"' 
bank is situated, and tlie Crowder's-King'a Mountain belt to that ot 
5[(-ni.i~'<i Knob, in Lincoln county. 
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1, The Obmohu Mine is about one mile nearly due west from Bes- 
semer Citj, and J mile west of the Atlanta and Charlotte Air Line, with 
which it is connected by a short br:.iich railroad; it is G miles northwest 
trom the town of King's Mountain, and 28 miles slightly south of west 
from Charlotte. 

Tills is probably the most interesting mine in Gaston county, because 
It has been most extensively worked, and is in fact the only iron ore 
mine, besides that at Cranberry in ilitchell county, that was in opera- 
tion during the past year. 

I'late No. XII sliows the plan of the outside and some of the inside 
workings. The old workings extend over a distance of about 3400 feot 
in a direction N. 25* E., with the strike of the outcrop. 

The ground ha« been literally " hogged over " for the greater part ol 
tliis distance by shallow shafts and pits, which were worked at intervals 
08 far back as tlie Revolutionary war.' 

These workings are situated on a flat, undulating ridge, ha^~ing a 
general trend of N. :iO° E, The country rock is a quartzitic talcose 
fldiist, argillaceous and decomposed to considerable depths, striking 
N. 25* to 30* E., with a dip of from 70* to nearly 90* N. W. 

The character of the ore is varied; practicaJIy speaking there are 
three classes: 1. A hard, block ore, solid and jointed in strticture, con- 
taining generally less than 5j( of combined water, and hence classified 
as lurtfile.) 2. A loose, pulvemlent, bluish-black ore, locally called 
powder ore, fi-om its fineness and col<ff, 3. A porous, brown hematite 
op limonite. 4. A very hard, homogeneous ore, almost bla^k in color 
and slightly magnetk. These exist in various pn>portioiia. though the 
first variety may be said to predominate. Nearly all of it is slightly 
manganiferous. and in fact the powder ore may be considered a decom- 
posed variety of nianganiferous block ore. and is often found filling up 
the interstices formed by the joints and cracks in the same. 

As a rule the ore bodies are remarkably free from mechanical admix 
ture or gangue, and the ore is very pura The structure of the beds is 
eminently lenticular, the lenses lapping over each other longitudinally 
and vertically, with a general northwesterly dip varying from 70* to 
nearly verticaL In mining, tlieir position is traced by small stringers or 
leaders of ore, and by the flow of water which follows them. The hang- 

' The ruins of nn old ItpvoIaOonaiy cliarcoa] furnace, tbe Waxhington fumacf, 
are still stnQi!lne on Itock crec^JHflH^^MM^|d yards west of tlie mine. The 
s also smelted to Stiatd^^^^^^^^^^tUprge. oa First Brond river, In 
Clevflnnd county, 3 W^/j^^^^^^^^^^^^^^^^/sa west of Swim's foree. 
4 miles sontli of g ~ 
thfl HuffaUit 
torgc, 9 t_ 
About 25 ti 
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ing-wall is usually a decomposod gneiss or slate^ and the foot-wall a soft^ 
black muck, which has been found to contain a considerable amount of 
fine black ore. The ore formation is continuoos in lengtli over the 2400 
feet^ and indeed there is no proof that it does not continue still farther 
in either direction. 

Tran8vers44y to the strike, the ore bodies occupy a width varying 
probably from 50 to 100 feet. In the western drifts on the lowo* levd 
(depth 1?3 feet) of shaft No. 4 a solid limestone ledge has been encoun- 
tered, and this is probably the western boundary of the ore formation. 
As to the size of the separate lenses, they vary in thickness from les 
than 3 to more than 28 feet, holding out wdl in length and depth, 
thon<2:h DO definite figures can now be given of the latter, owing to 
insufilcient development. 

During the first eight months of 1892 this mine was worked by fhe 
Bessemer City Mining and Manufacturing Co., in which time 5000 tons 
of ore were mined and shipped. It was closed down in Septemb^, 
owing to inadequate equipment. A new company, the Bessemer Min- 
ing Comimny, has since taken hold, and is making preparations for 
development on a large and systematic scale, with a view to a regular 
output in the near future. Wlien this mine was visited in April, 1892, 
there were in operation one working shaft, ]So. 4^ and two devdopment 
shafts, the North IliU and the Mason Gut Ore was being regularly 
mined, niised, and shipped from ^No. 4" to the Birmingham (Ala.) 
n>lling mills, for fix or fettliiij; in their puddling furnaces. The depth 
of this shaft was 17:^ feet, with a 4 foot sump. Its size was 7x9 feet, 
with two ooinpartmonts, for bni*kt^t-h«nst and pump and ladderway. It 
was o^HTattHl l\v a small stt-ani hoist, aii«l all the raising was done in a 
hnokot hohlii^j: from 200 to -UH) lT»s. of ore. It was equipped with a No. 
10 CauuMvu p\iin]>. stn^ko of ]*lnn;;or 2 feet, diameter of steam pipe 2 
inches, i\m\ of wator roluinu inohos. 

The Avorkiuir^ >voii' in the lowest level only, where three separate* 
iHuiitvs of i>iv wtMv Innnir nun«\l. Alv^nt 30 feet south of the shaft there 
is a st<^p'\ <» ftvt hidi. in a Nnly of si^lid M.x*k ore 2S feet thick. 

An anahsis of this oiv shows: 

aN.\1\S1S ok Kl \K . KK VKv M •> Vv* 7 IFN-. .^KM«^NI» MINE. GASTON CO. 

C204a> 

M»:..'lu Tt^v. ^.40 

r];o>p:. >-..'< 0.036 

rh,w->-.^v"> v:r ^ .... C.055 

' out 100 U\^i ni^rih o( \:.o sV.af: ;\ Ix^dv of similar ore 12 ffv ' * 
I worko^l in .) s:o;^r T^ u^i ••cl'. b> ■^«» f*vt long, and 
Ijqnalitv 
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ANALYSIS OP BLOCK OBE FROM 12 FOOT LENS. ORMOND MINE, GABTON 00. 

(204b) 

MetalUc iron 03.52 

Phosphorus 0.033 

Phosphorus ratio 0.051 

In a crosscut extending westward from the main gangway, at a point 
IB feet north of the shaft, an ore lens 7 feet thick has been encountered, 
resting against a limestone hanging-wall which dips about 45* nearly 
west 

The drift was extended 20 feet in the limestone, which was solid and 
regular. On its outer surface, in contact with the ore, it showed signs 
of erosion; the occurrence of this limestone will be a valuable factor in 
the study of the genesis of this ore deposit. The same ore and limestone 
are also seen in a small crosscut from the main gangway about 45 feet 
south from the shaft 

An analysis of a sample taken from two carloads of ore for shipment, 
April 6, 1892, shows : 



ANALYSIS OF ORE FROM SHAFT NO. 4, OKMOND MINE. GASTON CO. 

(1W») 

SUica 9.72 

Metamc Iron 62.39 

Sulphur 0.048 

Phosphorus 0.079 

Phosphorus ratio O.l.W 

This ore had been previously washed by the crudest sort of a am- 
trivance, a stream of water in an inclincKl trough, to fre<5 it from the 
enclosing muck. The richness of the tailings in iron, as seen frmn (he 
following analysis, shows the ai)parent waste in tliis method. 



ANALYSIS OF TAILIN'OS FROM ORK WASHER. ORMoND MINK, OAHTON O), 

(2r>4c) 

Metamc Iron 43..^) 

Phosphorus 0.15."> 

Phosphorus ratio 0.3:« 

The North Hill shaft is 180 fe^ft N. r^r E. from No. 4, and is 12w U^,\ 
deep. It was in progre«.s of r/mn#*ction with No. 4 for use an an air nhaft. 
Afttibe 60 foot level an on» lK>dy 12 ic^tt thi^-k hjis yyfon ojK»nrti| !>y a 

'"'mi the shfift. It in a jKiroiiK lirown ht^maiWo. 
%aft at '^^ »hows u< follows: 
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Since my visit there the shaft has been extoided in depth and a bodj 
of ore 3 feet in thickness encountered at tlie bottom, which shows: 

ANALYSIS OF TtlREE FOUT LENB. BOTTOH or NOBTH HILL SHAFT. 
OKHOND MINE. QABTON CO. 

(2Md> 

Metallic iron 47.10 

Phosphonu O.OBT 

PbospUonis niiio 0.121 




Fig. 21.— SecUoD near foot ot Korth Hill shaft, < 

Tlio Mason Cut shaft is TBO feet 8. 21J° W. from Ka 4, situated is 
the midst of some old workings, near a email branclL 

It is 105 feet deep. At the 60 foot lerel a body of Idoi^ ore 10 tea 
thick has been discovered At 35 feet the apex of a lens of powder on 
was struck but hid not been further explored. 




M-iMtn <^t. Onnond min«. 

L>f the branch is a lai^ cult ti> 
h nuni.^ The ore lens co) 
'liK k n« shown below: 



THB UAaNBTTTB AND BROWN HBMATIIS ORRS. OAaXOH OOVtrTT. 



101 



i 



About 80 feet northeast from the Mason Cut abaft a body of black 
powder ore boa been discovered, but is not now worked. It shows: 

ANALYSIS OF POWDKR OR8 FROM 01^ SMAPT, ORMOND HINB. 

(204 e) 

Metalllo IroQ 66.60 

Phosphorus 0.019 

Phosphorus ratio 0.02$ 

But little, if anything, can be learned from the old pits and opencuts 
that are so profusely scattered along the outcrop. 

Cui A shows a very irregular mass of porous brown and black 
powder ore (Fig. 23). 

< /?// — > 




f Ftg. 23.— Section ahoning an ore bodj, Ormond mine, Gaston county. 

I Cut B shows about 4 feet of mised ore ground, Strike N. 30* E., 

I dlp75*N.W. 

Out is shown in tlie accompanying sectisn (Fig. 24). Strike 
' N.25*E., dipSO'N.W. 

The quality of these ores is further ejtemplilied by the following 
analyses: 

ANALTSBS OF ORB FBOM THE ORMOND MIME, QASTON OOnSTT. 

(IflTl (IBS) (Iflfli (200) (2011 (203) (208) (204) 

Snica l.m 2.4S 1.51 0.84 0.4a 4,27 0.78 

MetalUc iron.. .65.35 04.56 65.70 61.flB 05.67 68.03 67.B7 BB-OB 

" manganese 3,67 preB*t. 

Sulphur .... .... trace. .... . . . - 

PhosplioruB ... 0.007 0.004 0.028 trace. 0.013 0.036 0.023 0.092 

I Comb'd water , 4.76 

BfuB ratio. 0.010 O.COe 0.G12 trace. 0019 0.053 0.034 0.140 
I. 1»7. 1»8. 2in and m2. hhick and blue powder ori;- 
No. 20U, bard block ore. 
No. 201, hard, brown :iij(i lilin-k o 
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These and the preceding analysea show the ore to be of a y&rj tugh 
grade, and with few exceptions of Bessemer qoality. It is an ore that 
will always be in diniund and command the highest price. Tbe dqiosi 




Fig. 34.— Section showing mvctbI ore bodies, Onnond min«, OasUA countr- 
is a valuable one and will warrant development on a large scale, and 
farther exptorations will undoubtedly disdonb otiier lenses of ore ot 
equal value to those already in sight. 

2. The Littlk MorsTAiN (^Deuil's Workshop) Mine is situated 
about } mile east of the Onnond mine, i mile east of the railroad, and 'i 
miles nortlieast of Kind's Mountain station. The character of tiiij 
deposit is a brown hematite containing from 4 to 13 per cent of com- 
binc-d water, and accordinjilv classified vanously as turgite,' goetliite and 
limouite. The ore is probably pseudomorphous after siderite or calcite 
It occurs in a distinct vein structure between parallel walls of siliceoiM 
slate. The strilte is N. S7' E., and the dip from 70' N. W. to the vertical. 
The vein matter consists of an admixture of crystalline qnartz and 
pure ore in var\iiig i>roportions. On tlie outcrop it is very lean, tie 
quartz predominating; in depth the quartz gradu^y diminisheB until at 
the bottom of the tiO foot shaft tht^ vein inateiial is nearly pore ore. 
This ore assiimes some of tlir most Brot(«que and beantifal shapes 
(wlience tlio iltthc l'i'>irs ^^'orkwhopi, rarely equaled in mineralogical 
specimens, — liard. massive; poi"oiis, lioneycomljed ; stalactitic;boti!70id^; 
mammiUary; piaolitic: icnifonti; soft, eaitliy; etc., etc "Rie qnurts b 
often quite perfectly ot-ystalizod. sometimes as large as 3 inches !n dlam- 

its crystal plani^s ticar tlio iinpivssion of rhombic <37¥tlli> 

ify of sldei'ite from which tlie ore is deiived. 

) Is a hydrous n.'il Ut'iiiiilit*'. Imt occurs here with 

jatlto ores. 
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BROVrN HEMATITE ORES, GASTON CX)UNTY. IQ^ 

The outcrop is yery distinct and has been worked (exploratory) in an 
open pit or trench oyer 270 feet in length, from 3 to 20 feet in depth, aui 
from 3 to 10 feet in width. (Sfee Plate XIH.) 

Two shafts have been sunk in the ore body, No. 1 about 100 feet from 
the northeastern extremity of the opencut, to a depth of 60 feet, at the 
bottom of which the vein was explored by drifts along the strike 66 leet 
in both directions. The vein matter for the first 30 feet in depth is pro- 
fusely mixed with quartz, and ore clean enough for shipping purposes 
can hardly be mined until that depth is passed; at this point the vein is 
10 feet thick; at the bottom of the shaft it is also 10 feet thick of prac- 
tically clean ore. In the drift, both north and south, on the 60 foot 
level, the thickness varies fi-om 17 to 27 feet (so reported by the gen- 
eral manager). At the 50 foot level a crosscut about 10 feet long has 
been driven westward through the hanging-wall of almost clear quartz, 
(probably a " horse ") into ore on the other side. 

Several analyses of the ore from this shaft show : 

ANALYSES OF ORB FROM NO. 1 SHAFT, LITTLE MOUNTAIN MINE, O ASTON COUNTY. 

(207) (207 a) 

Smca 6.67 7.90 

Metame iron 54.32 53.75 

" manganese 0.45 

Sxdphur 0.011 

Phosphorus 0.017 0.046 

Phosphorus ratio (^031 0083 

No. 207, average from across the vein on the 50 foot level, and from a large 
I>ile of ore outside of the shaft. 

No. 207 a, from bottom of the shaft, a few feet above the floor; made up of 
pieces across the entire shaft 

Shaft No. 2 is 180 feet southwest from shaft No. 1, and is 54 feet 
deep. At the 25 foot level short drifts have been started either way on 
the vein about 7 feet wide in ore; at the bottom level similar drifts, not 
over 10 feet long, have been driven 8 feet wide in ore, but at no point 
has the vein been cut fully across to establish its true thickness. 

The character of the vein matter is similar to that in shaft No. 1, 
improving in purity (freedom from quartz) with the depth. 

An analysis of a sample taken from a stock-pile of 50 tons, outside 
of the shaft, shows the quality to be: 

or ORE FROM SHAFT NO. 2, LnTT.E MOUNTAIN MINE, (lAHTON COUNTY. 

(207 b) 

~Jica 11.90 

'Hie iron 52.70 

mji - 0.022 

0.041 
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Other analyses of this ore show: 

ANALYSKS OP ORE FROM THE LITTLE MOUNTAIN MINE, OASTON COUNTY. 

(205) (206) (208) (200) 

Silica .: 4.47 1.42 1.64 5.31 

MetaUlc Iron 57.50 60.66 61.20 5a73 

manganese .... 0.376 8.633 0.77 3.20 

Sulphur 0.090 0.113 

Phosphorus 0.009 0.005 

Combined water 12.86 6.28 9.80 4.27 

Phosphorus ratio .... 0-015 0.009 

All of tho aiialyseH given show it to be a BeBsemer ore, ranging from 
1.42 to 11.90 per cent silica, and from 52.70 to 61^0 per cent metallic 
iron. There is a loose pulverulent variety which is high in manganese, 
averaging over 3 per cent; but by far the greater proportion will not 
average above 0.50 per cent of metallic manganese. 

Th(» average grade of ore that can be mined and shipped direcUy, 
without further treatment, is probably best represented by analyses Nos. 
207 and 207 a. The ore will not require waging; but much of the 
l(*an(»r material, heavy in quartz admixture, can undoubtedly be success- 
fully ini[)r()ve(l by cnishing and jigging, to produce a high grade product 

About 20 i feet S. 40* W. fi*om shaft No. 2 a tunnel has been driTen 
from 100 to 150 feet., N. 10* E., but failed to strike the ore vein. There 
wc^n^ evidences of old Spanish workings here, supposed to have been 
made for silver, and an antiquated wooden hand pump was found in an 
old shaft just above the mouth of the tunnel. 

In a south wwtiTly din^ction the vein csn be traced by its heavy 
outon)i> **f ferruginous quarts, for several miles. A small test pit on 
J. IC. Kefnwdifs phur. li miles southwest from shaft No. 2, discoven 
similar conditions to those found at the Little Mountain mine, and 600 
yanls from hoi\» iigain it has been prospected on the Ferguy^on place. 
Explorations in depth may imcover workable deposits all along this 
jXi^noral outoro[>, and it is certainly well worthy of careful investigation. 

X Tlu* ni»xt suivtHHling W\t of -oiv to the east is that of the Yellow 
ridir«\ and ilu» m<vst northeasterly point at which this has been explored 
is at the Cost nor mine. 

Tin. rosTM.K MiM.* is alHHit 22 miles S. 25* to 30' W. from the Big 
t>iv bank in Lincoln county. It is just south of Long creek, and about 
i luilf^ N\,si of \]\o (^harlot to and Atlanta Air Line railroad. A shaft 
^^ as sui\k duriui: the late war to a depth of 115 feet, and the thic^mesB of 
th«» vein thus i>)>cn<Ml was stattnl to Im? 7 feet. 

' I'^ivju Tho -Oin^ of North Oarollnn." p. 100. and United States Tentti Omos 
iJ'Mvrt. Vol \V. p :US 
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The ore is a dense metallic, magnetite, and its quality is shown by 
the following analyses: 

ANALYSES OF MAONBTTTB FROM THE OOSTNER MINE, OASTON COUNTY. 

(210)' (211) (212) (213) (214) 

Smca 4.34 5.40 

Metanic iron 66.75 52.00 44.90 50.10 67.40 

•* inaugranofle 0.17 .... .... 

Alumina 0.44 .... .... .... .... 

I il iilC •••■.............. i/.oO .... .... .•■• .•.. 

Magnesia ^.23 .... .... .... .... 

Phosphorus 0.002 0.004 0.007 0.010 

Titanic add .... none. 

Phosphorus ratio . 000^ 0-009 0.014 0-015 

No. 211, lump ore, from pile near shaft 
No. 212, " flint " ore from same pUe. 
No. 213, " limestone " ore. 
No. 214, red ore. 

The Ellison Mine is about 4 miles southeast of the Costner. The 
greatest depth reached here was 112 feet, and the ore body varied from 
5 to 12 feet in thickness, with an average of 7 or 8 feet The outcrop 
has been removed for about 100 yards. A furnace was built here years 
ago to smelt this ore. It is a granular magnetite, more or less inter- 
mixed with hematite of great purity and richness. The country rock is 
actinolite schist, with a strike of N. 20* E. 

The quality of the ore is shown by the following analyses : 



ANALYSES OF ORB FROM THE ELLISON MINE, OASTON COUNTY. 

(215) (216) (217) 

smca - 23.80 

Metamc iron 52.61 69.87 54.71 

Phosphorus trace. 0.006 0.016 

Phospliorus ratio trace. 0-008 0-029 

The Ferguson Mine adjoins the Ellison on the southwest; it is 
about 1^ miles southeast from the Little Mountain mine, on a parallel 
ridge. The ore is a compact magnetite. It was worked some 40 or 50 
years ago by opencuts and tunnels along the outcrop, signs of which are 
still visible. 
• These old diggings occupy a longitudinal extent of several hundred 
starting at (hooper's branch. The strike is about N. 20* E., and 
'y to the northwest (nearly vertical). The relative positions 
'how the existence of three panillel ore bodies or lenses, 
K de«rf<rnji.tAd Nos. 1, 2, and :^ in the follc^wing sketclL 
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The middle lens, No. 2, is the only one that can be aeen in place in tbe 
old workings at present, in the tunnels or drifts mariced (t) and (t'); 
(t) is 20 feet long and shows a yery lean, sandy ore body 1 foot in thick- 
ness; (t*) is 15 feet long and shows an ore body varying from ^ to 3 feet 
thick, with signs of widening in depth. A prospect shaft has more reoently 
been sunk on the edge of No. 1 to a depth of 66 feet, and a crosBCiit 40 
feet long in a northwesterly direction from the bottoniy in a deoompoeed 
clay and schist, intersd*atMed with thin stringers of quartz, has cut a 
body of black dirt 6| feet thick, supposed to be the old workings, bat do 
ore was found. 



ID 



Shaft, 



O 






■**»•»*■••»»•« 



2r 



o 
to 



— i3j 



Fig. 25.— St'ctiiMi showing naative posltioiis of tiuiee pandit ore belts, 

Forguson mine. 

This thiokiu^s a,y:i*tH's well with the i^eported thickness of the ore- 

V«dy. nz.. fn>in r> to 7 ft-tM. The ore was in all probability worked out 

:•:• a depth souuM>hat l>elow the Kntom of the shaft (66 feet), w^hich is 

•=-rv near the water level. Many of the small surface specimens of the 

>• <h'»w oonsiileraMe amounts of iriMi pyi'ites (sulphuret), and the 

\:r,'.z^ 's alwa^s iinininmi that this will increase below the water-level. 

T':.^ . :.:1:T\ of the Fithus^mi o!\' is rtM>ressented by the following 



.' i. ■--- * Mvi^NKTlTK VK.^M THT IFK^^USON MINE, OA8TOS COUNTY. 

.Jl>« (218 a) (218 b) 

«... I . 4»>7 12.72 11.52 






.:: 1> 57.ei» 5S.20 

.11 0.016 0.012 

«V. 0.082 0.071 

'. .0'"iO. .... • . . • 

. : :7i 0.142 ai22 
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TBB HASNllTrra OHHB, OASTON OOtmTT. Ifff 

"The Fulenwider M:ne' is situated li miles Boutheast of tlie Fer- 
gnson. It supplied much of the ore for the forge on Crowder's creek near 
hfjf." The ore is cliai-acteristic • gray ore,' gramilai- magnetite in :i 
talcose and quartzost? gangue. The amount of work done here seema to 
indicate a body of some ma^tude; in its northeasterly extension the 
surface of the gi-ouud U covered with tlie weathered outcrop of sotae as 
yet imdiscovered deposit," 

The Yellow J{idge Mine" lies 2 miles southwest of the Fiilen 
wider iind 2J miles esiat of King's Mountain station. Tlie ore la jire- 
emlnently a gray ore and is notably magnetic. This bed was worked to 
a depth of 1^0 feet, and the ore was smelted in the Oowder'B creek" and 
other forges." The dip is westerly, diverging but little from the vertical. 
There are 2 groups of pits and ti'enches on the ridge, about J mile apiirt. 
At the northern workings the bed is said to be from 6 to 10 feet thick 
at a depth of about 30 feet. The deposit, as ojwiied on the southern end 
of the ridge^ consists of two parts, separated by a layer of talcose sohisft 
containing no ore; the western side of the bed is said to be 20 feet thick, 
and contains a large amount of pyrite; the eastern side is 10 feet thick, 
and is free from pyrite. (See Fig. 26, page lOS.) 

A hundred yards further south the ore narrows to 6 feet, and the 
portion of the bed that is contaminated with sulphur has disappeared. 

The following analyses demonstrate the quality of this ore: 

ANALYSES OF ORE FKOM THE YELLOW BUOK KINK, OASTOR OOCXTY. 
(218) (220) (221) (222) (223) (224) 

Silica 8.8» 

Metallic Iron 61.74 63.21 37.40 B7.80 57.49 Sfl.^ 

Snlpliur 0.033 1.50 0.441 0.100 

PhosphoniB trace. 0.014 0.020 O.OOft 0.010 0.030 

Titanic add tmce. 

Phosphorus mtio ...tmce. 0-023 0.053 016 0017 OQSl 
'From ■The Ores of North Ciirolina." p. 1(J1. 

'Briggs Iron W.;rla.ou Crowdei'a creek, I'A niUea uoi'ih ot Kintt's Mountain; 
buUI In 1853; aiiistets of n bloomer; lorgiv with Tlirec Ores and one hammer, 
which made about 33U tons of blooms In 1857: and one lietiUng furnace with two 
tndns of rolls, wliich worltecl up the forge blooms Into round nnd square iron tor 
the home market inaldng nbout 21^ tuns a year. (From "The Iron HannfHc- 
turer's Guide." 1^8.) 

' Prom " The Ores of North Carolina,'' p. iy2; and the United States Tenth 
Census Report, Vol. XV. p. 318. 
' Brij;gB Iron Works. 

' Bvffalo Blimmery f-rrge was located on Buffalo freek. 8 inllea east of Shetby, 

10 miles N. N. E. of BuFTalo Iron WorkB, and 4 mllt* souUi of Froneberger'a 

forge. Clereland coTiiiry. It was liullt hi iHtC; rebuilt In 18.*>«, In which year It 

made 35 tous of bjirx and plouRh moulds nut of BrlgKB Yellow ilidKe bank gmy 

•*Ui ore from uluIit tlie wcni xlde of Klng'a mountain. There was a char- 

^«d a for^ lu thi- luimoitlate virlnlij' durtug the Kevolutlon. 
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fee; aKn-<- the levt-l of CmwilerV OT«ek. i» ao oatenHtiiis of mapietk 
i^Mi oTv. Th^ bed !■> ex|s>9e>l by a rat into the hOUde and ihows the 
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BROWN HBUATITB AND KAOttBOTB OBBBi OABTON CODNTX. ]Q9 

The mferiority of this ore is apparent; it is too high in silica to be 
rf any commercial value. 

The outcrop is tKwed with diflQcultf for a short distance up the slope 
rf the mountain, wlien it soon disappears under a heavy covering of 
landstoue and porphjritic minette of yellowish red color (a rock com- 
>o8ed of a felsitic micaceous matrix containing small crystals of ortho- 
dase). 

About 12Ii yards southeast from this opening, near the backbone and 
»ward the summit of the ridge, a rather profuse showing of float ore, 
>rown hematite, in places manganiferous, makc» its appearance over a 
miall area. An old prospect tunnel may be seen here, diiven 50 feet in 
ihe decomposed sandstone rock, but without discovering the ore body. 
S. short distance above the mouth of the tunnel the ore has been cut by 

1 test pit, showing up 3 feet in tliickness between sandstone walls. The 
itrike is N. 20° E., and the dip nearly vertical, inclined if any towards 
ibe southeast. The quality of the ore is indicated by the following : 

ANALYSIS OP BSOWN BGMATITE. CKOWDESa MODNTAIN, OASTCiN COCNTJ. 
(234) 

teSHl«^ 12.40 
Metallic iron 57.30 
Phosplioros 0.081 
PhospUonw ratio 0.141 
__ ards the southwest the outcrop can be traced but a short dls- 
tetnce, soon disappearing under the heavy covering of sandstone. On 
axamining the western slope of the ridge, about 150 yards from Uie 
ibove point, an outcrop of brown hematite is again met witli, similar to 
that just described; here also it crops out under a heavy covering of 
sandstone, which appears to dip at a moderate angle towards the Boutli- 
east, thus pointing to a folded structure. As far as exposed the ore was 

2 feet in tliickness, but there were no openings from which to determine 
Its true extent. The analysis of an average sample shows it to be richer 
[n iron than the preceding, though very Iiigh in phosphorus. 

IROWN uEMATrre. west slofb. chowdek's in., oahtos oouhtt. 
(235) 

SOlca 3.30 

Metallic Iron 50.80 

Phoephorua 0.780 

Phosptionia ratio 1.30* 

rop can be tracwj In a northeasterly direction along the 

lie ri'1:-'" ' — ' ' >..-.■- .1 vards. About 75 yards Bonth- 

1 the n: \U' on the summit of tlie moim- 

■'-11(1 by an opencut, measuring 
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5 feet in thickneBs between sandstone walls. Strike N. 35* £., dip from 
70' to 80* N. W. The character of the ore is a gray magnetite in a 
gangae of white, decomposed feldspar, lldrty feet from here a pros 
pect ^haft has been sunk to a depth of 25 feet, but shows nothing of 
int»*est; a crosscut from the bottom of this shaft in a northwestedy 
direction ^ould cut the ore body. The quality of t^e ore is apparent 

from the following analysis: ] 

! 

ANALYSIS OF MAGNETmS. FROM CROWDER'S MOUNTAIN. OASTON COCNTY. 

(236) 

SUlca 24.90 

MetaUlc iron 52.08 

Phosphorus 0.033 

Titanic acid none. 

Pliosphonis ratio 0-063 

Other analyses of ores from this part of Crowder's mountain show: 

ANALYSES OF ORES FROM NORTHERN END OF CROWDER'S MOUNTAIN. 

♦a- .i5«» <22T' «S8» (229) (230) (281) (332) (237) (SM) 

Silioa ll.tK 'Zi.U 9.2T 2.5^ 28.20 44.28 .* 

Metallic irvm 5i.<3& 4o.l3 M.80 59.29 33.48 29.()B 53.20 56.10 50.50 GO.T! 

Sulphur 0.066 0.112 0.111 0.015 0-300 0.112 

Phi)«tphoru9 O.Oei trace 0.009 0.080 none 0.087 0.010 0.047 O.O90 O.Cl 

TitAnicackl trace trace trace trace trace trace 0.(10 0.62 

Pluk^tphorus ratio. C.OiS trace 0016 0.06C none 0.230 0.018 0.083 0.040 I.2S4 

Nos. 227 and 231, red, quartzite ore. Nos. 232 and 237, martlte schist No. 

238. brown hematite. 

This table shows a great variation, from hi^ grade Bessemer oies 
to pnictically worthless ferruginous sandstone (No. 230). Most of tlie 
ore® show a tnice of titanic acid, but not enough to impair their value- 

T!u> hick of development is apparent, and there may be valuable 
dei^sits of ore here that have not been yet discoYered; at any rate the 
iv^lon is worthy of investigation. 

S<*voral mih\»5 Si>ut!iwest of King-'s mountain proper, on a prominent^ 
southern spur of this general range, near the South Carolina State line^ 
tluMV is a heavy i>utcn>p of black, ferruginous hornblende slate or schist 
It was iv|H>rttHl that a lK>dy of magnetite ore 30 feet in thickness had 
Ihmmi dlscovenHl here, known as Flam's Find, but careful examination 
luis shown this to be a gross error of some unknowing prospector. 
Nt^lt lu^r iu quality nor quantity can this " enormous find ^ be corroborated 
A |iix>s|>tvt tunuel. entering the hillside through a succession of red and 
voUi>w wuuly clays and shales for 50 feet, has cut a small seam of more 
iil^hlv ftnTtiglnons slate than the enclosing rock, from 7 to 8 inches in 
tUloktuvoi, 'Hie strike at the mouth of the tunnel is N. 30* R, dip 70' 
to Sl>* N. NN . ; «t ^^^** ^^^^^ ^^^ ^^^ *"^ ^^^ ^P ^ inverted to the northeast. 

{Mx tlio lilllsMt* alH>ve the timnel the same strata aie found cropping" 
Witi Hiul tlu^ m^iM" *^^ ^^'^^ uuMisures 15 inches in thickness; strike N. 15* £.• 
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dip '10' N. W. The wall rock is a shale or slate, partially decomposed 
and of Biniilar atrnctiire and appeamnce to lie ore material itself, and 
hence it may have been taken indiscriminately for ore and so reported; 
but it Ims a decided white streak i.nd a lower specific gravity. Thr 
character of the ore, if indeed it may be designated as such, is hard and 
compact. Iiuving a slaty stnu'tnre jind a rliumboidal cleavage; il is st^-el 
gray to blaclc in color and streak, but non magnetic, and must be classed 
as simply a highly femiginoiia slate. 

Tlie following analysis shows its worthleasness: 

ANALYSIS OF FKBRUOINUUS BLATE FROU KlSa'S UOUNTAIN, Bl-AMS KIND. 

(230) 

SUlca , 31.D0 

Metallic Irou 4S,30 

About one mile northwest fi-oni here, on the same general ridge, 
similar strata of siliceous, ferruginous shales are exposed over a great 
width, striJiing N. li*" E., and dipping almost vertically. A bed of 
magnetite ore from 100 feet to 300 feet tliick was reported hei-e. A 
shaft 30 feet deep had been sunk, and a crosscut started from the 
bottom of the same, known as the Foi/ Opening. There is nothing here 
to justify the name of iron ore; the rock is mmply a siliceous slate, 
ffrruginoiis in places, interstratifletl witli quartz, developing inl/i tal- 
cose or hydro-mica schist on the hanging, and ijuartK-Bchist on the foot- 
wall; even among the material taken from the shaft there was notlilng 
as good as that found on the Elani place. 

Makganiferous Slates.— Before leaving this subject it is desired 
to call attention to the piersistency of the belt of manganifiTo;is« sliitOB 
already noted in Lincoln and Catawba counties (p. a4|. 

Tliese manganiferoiis slates make their appearance in an unbroken 
line along the western base of Crowder's and King's mountains in Gaston 
oonnty. The outcrop appears as a very dark, bluish-black slate, impreg- 
nated with manganese dioxide, disseminated through which, especially 
in the small cracks and fissures, 'are particles of ci^stalline pyrolnsilv 
and psilnmelane. An analysis of a sample of this outcrop taken near 
the old forge on Crowder's creek, formerly operated by Mr. Driggi. 
under the west flank of Crowder's mountain, and quite near tbe Yellow 
Ridge Ore mine, shows: 

AHALTSIS OF VASaXVITKROV* S1.ATX, WBST rLAMK OF CBOWDKB'S ICT.. 

OASTOR ootntrr. 
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In its southern extension, near Blacksbnrg; Yoric oountj (S. C), this 
»re belt lias been jirospected in depth, demonstrating that the black 
slates grow gradually richer in manganese in desoendingy small streaks 
and seiims of crystalline ore appearing between the same, until at a 
depth of about 25 feet a large body of pure solid ore was reached, some 
analyses of which show: 

ANALYSES OF MANGANESE ORE, YORK OOUUTT, S. C. 

Silica 2.920 7.87 4.66 

MetaUlc Iniu 1.440 1.98 2.00 

niaDgane8<» 57.353 53.16 51.15 

Phosphorus 0.050 0.050 0.055 

This is an ore of remarkable purity, high in manganese and low in 
phosphorus, which will always be in demand at the highest market 
prices. There is no reason why similar bodies of high grade manganese 
ore should not exist throughout this entire bdt, bat they must be dis- 
covered by prospecting. 

Limestone. — The continuity of the limestone belt, noted in linooln 
and Catawba counties (p. 94), is also observable in Gaston county. It 
follows immediately along the western edge of the ore formations, and 
underlies the to\\ n of Eing*s Mountain. As it crops ont principally ia 
the creek bottoms and lowlands, quarrying will be dilBcnlt and costly. 

It is properly speaking a dolomite, that is, a carbonate of magnesoa 
and lime, or a niagnesian limestone, as shown by the following analysis 
of a sample taken from the Kennedy place, near King's Mountain station: 

ANALYSIS OF DOLOMITE, KENNEDY PLACE, GASTON COUNTY. 

(40G) 

Silica 10.70 

Lime 28.10 

MajOK^sia 18.12 

This stone is too hi^rh in silica to make a good furnace flux, and it ifl 
feqred that this may Ik? a general characteristic of the entire zone. 

(e). THE RROWN IIKMATITE AND MAGNETITE ORES OF EASTERN 
CALDWELL, HrUKE AND CLEVELAND. AND WESTERN 
CATAWBA AND LINCOLN COUNTIES. 

(1). Tin: mv^jnkthi: oin:s ov thk hornblende belt in west- 
ern CATAWHA AM> LINCOLN, AND I' ASTKKN CLEVELAND COUNTIES, 
MARKED '• ir' IN SLCI'IoN VliS. H, panic's 70 and 80). 

TUE BARRiNi-JER Mlnk is sitiiatod about 2 miles *" ' 
ton, in CatawlKi county. Tlit* (nv is a n>ni|>act, coa) 
tite, very fi'oo from ;i:anu:u(\ wliioli is ^rranitic and h 
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worked many years ago to supply local ftwgeR, and was even haiiled to 
the Bent forge, 15 milee distant, to mix with local brown hematites. 

In its present state of abandonment it is impossible to give any 
forthei' information aa to this deposit. 

About i mile northeast from here, on the farms of James McCree and 
Wlcherspoon, the ore crops out in a gully along the dirt road, and 

adjacent fields are covered with float ore, but no openingB have been 



^^ftead 
^^lade. 



The Forney MiyE is situated IJ miles south of Maiden Statiou, 
8 miles southwest of Newton, and i mile west of the Chester and L^oir 
raOroad, on the waters of Clark's creek in Catawba county. 

The ore ie a coarae-granular magnetite, usually free from gangne, and 
occurs in irregular pockets, from a few inches to three or four feet in 
thickni'ss, and of verv uncertain length and depth, in a country rock of 
fljenite. The formation has been traced by a series of pita and shafta 
for over a mile. The ore was formerly worked in William's, Keener'a, 
and Ramsour's forges, all on South Fork of Catawba river. One of the 
old shafts was cleaned out about two years ago, and Mr, Best, the 
present owner of the property, reports that at a depth of 28 feet the ore 
body was found to be 4 feet thick. 

The following analyses show the ore to be of high grade Bessemer 
quality, bnt containing a small percentage of titanic acid; 
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ANAI.YSKSOr MAri.SenTE FKL'M TUB FUKNUV MINK. C.'iTAW 

(111) (112) 

Snica 1.41 

UetiOllc iron 97.B2 fiO.fti 

Sulpliur 0.07 

Phtwphoras 0.025 0.004 

Titanic add ■ 1.60 tmce. 

Phosphorus ratio 0-036 0.0O6 
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About J mile nortliweat from here a float of similar magnrtite ore is 
observed on Afr. Boft's farm, which has been traced J of a mile northeast 
to the farm of Jofi7i W. Williavis. where there are signs of numerous 
old forge workings. 

Continuing in a southwesterly direction into Lincoln county this 
Vjenitic ore belt makes its appearance about 9 lulles west of Lincolnton 
il6 south of Orleans P. O., where the ore is found as float on the 
ifr. LtiKKon £ess, and can be traced with the ilip needle for 
hundred feet north and south. The ore is striated with quartz. 
analyiiLM stimvs it to contain titanic ncid, seemingly a feature 
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ANALYSIS OF MAUNETITK FROM LAW80N BBSS FARM, LINCOLN COUKTY. 

(268) 

SUlca 11.37 

Metallic iron 5e.»5 

Sulphur 0.045 

Phosphorus 0.029 

'ntanic acid 2.40 

Phosphorus ratio 0.060 

Thr60 milee north of Orleans P. O^ on Indian creek, small pieces of 
magnotlc float ore are found on the farm of O&orge Bean, but no explor 
ationa have been made to locate the depodt. There are evidences here, 
as in fact tben^ art' ovea* this entire belt of mica-schists and syenitk 
)ni<>iss oa^t and ^vest of Idncolnton, of gently repeated folding in the 
stratiflcation. At the mill on Mr. Bean's farm a short synclinal fold is 
noti<H'«ible in a cut in the road : and at a small opening made for procur- 
ing building stone the layers of gneiss are nearly horiiontaL 

•* In tlie neiglibi>rhoiHl of Shelby, Cleveland county, a considerable 
dt'iHisit of luagiiotitt' ort^ api^ears. It is Id the syenitic serieB and seons 
to be abundant/** 

A uuuUht of forgt's were at one time at work in this county, bat 
tiu\v apiH'ar to have obtained their ore supply chiefly from the Oaston 
eouuty mines. Yellow Kidge. Ormond's. etc.* 
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Knmi tho • i>i\»« of Nonh Carolina," p. 100. 

Pn^'M iho •• l:\ u N«:inufiio:M!>T*s liuido/' 1S59. p. 199: 

/H- n^s R' »•,: -, y '-v. on Knob oivek. V2 ndles northwest of Shelby arfl 
IS nilU>5? NNt^st ^.^^v• l.iiuvl:iton on :ho r»>ail to Kutherfordton; hot Mast: made in 
l^^» mouK). Uir. :r.v, nnvl a\lo irv>n 

Ktk*ii,* SA vi,\ 5»V '\z"'^4 y •^v\ v^n Bu^^ilo •-T>?'ek. 2 mUes abore Froneberg^*- 
fv^^^^^ i^ miU^ oas: uorihoAs: .^f Sholby; ono Sr^ and one hammer: made anniLilc 
aNnit 2^ loivs of >\:tjcvn\ :irv\ lur auvI vl'^v^h I'^-^'^Ids from Ormood's magnetic ore 

i**»> »4«nN"^;t ' < S' •'.;", >' '^.Y. ou Bu*:ilo on^ek, 4 miles nortbeasc fr»:c: 
ShoU\v :uk! o uvLlos nor',h frv^ii: MuMy Crvvk J-mction: baflt tn 1S55: three lr»s 
a dkI t ^ o h a I v. i» ! o rs : lu.id -.* • :i ' So 7 . V- 7 : ,^1:5 ■ : ^ ^a r^ 

^X^!•■^• ^^' "i^^r. >' ••- * B * : c»k. S ziil« east of Shelby. 10 mil# 
N. N K. of Bu*alo Irv^ii Works An.' 4 uiiles si.^ut2i of Fronebefveff^s focgCL Bail- 
» u I S * > . t V >♦. '. r . ! • V. ' n'' - : %\ .^ •* r - - A • : v t > j.ri! -v. -e r . m Aiie in 1^56. 35 tons of 3iir>j 
aiul lUo\;:h v -AU ^^^r .«. S-.- >. O r '- ,\ v. .ri;:. .u* of Bri^s Ydlow Rad^ tv 
Ividk tu i»Astoii xv. ■.••.•> V'";r\* ^^ < * !^-:^'J_l,^: jl-! f:ry? Ln die immediate Ttdm^ 
N^f^>«v tho Kovv^Zv.'.vv 

Kfcjfh: : ■ u M -x^ = '^ ■- - . - .* = : --i. : =iile isp>rth of the 5«an- 
tttte.. 10 mlte« S, S. K : S ' •• '^ .;.- v *<'. :-* -i-:- in l'v»i>: three firs jou 
\^ie baumi^r: v.\t-*» -J < . ." ..-s * W'*. 

ttUt^'« >^orf^ ,v >. ^ A ' • > . <- : <• ,-< frjK. 4 ■ 

toiM» v'^f K'-N ,v. ^s:-' 




t X^"). THE BBOWN HEStATITE ORBS OP EASTERN CALDWELL AXD 
AND WERTEHN CATAWBA AND LINCOLN COUNTIES, MARSEU 

■"'a" in section (Fig. 14. imgtis To smd St(). 

There is a wide belt of folded cyauitic t^dro-mica and purplish paxa- 
gonito schists over tliis area, containing irregular depomls of brown 
lieniatiu*, similar to rhose niarlied "C" in tlie section (Fig. H) stud 
descrit)ed uuder that head on pages 84 and 85 of this l-eport. 

It extends in a general northeiisterly direction from tlie northern 
foot-liilis of the South mountains in the soutliern part of Burke county 
to the BiTishy mountains in the southern part of Wilkes county; from 
Jacobs fork of the Catawba river, near tlie eastern border of Burke, 
across the Catawba, and, by way of Gimpowder creek, to the waters of 
Middle Little river near the eastei-n border of Caldwell, and beyond, 
near Rocky creek in Alexander, and even on the northern slopes of the 
Brushy moiintain, in Wilkes, the same ores occur, being indiatinguiah 
able in appearance and of identical lithologlcal relations. But little, 
if an.v. exploratory work has been undertaken and the following descrip- 
tion must of necessity be brief and limited. 

in Caldwell county there are numerous localities where showings of 
float ore have been observed: at Deals mountain, on Upper Little river; 
<m the diWiie between the Upper and Middle Little rivei-s. \ mile south of 
Downsville P. 0., etc, ; but as far as present explorations go the pros- 
pects for finding workable deposits are not encouraging. 

Ill finrh' '■oimfij. limnnite occurs on Chestnut hill, near Icard's 
station. In the southern part of the county, in the South monntainB. 
variouB occurrences of magnetite and red and brown hematite are noted. 

In Oatataba county a heavy float of limonlte occurs in the northern 
part of the town of Hickory on Chamjiion avenue. lu the eastern part 
of the town a similai* showing is obsened on the old Hnle place at 
Sigmund's mill. Ore was formerly dug here in shallow pita, signs of 
which are still visible, and hauled to Bent forge, S miles distant. In 
the railroad cut, one mile east of ITickory, an exposure of ore is visible 
In a amall anticlinal fold, at the apex of which the bed measured about 
3 feet in thickness. .\n analysis shows it to be vei-y high in phosphoniH. 



DF BROWN RKMiTlTR IS K. R. OUT. I MILK BAST OF mCKOBT. 
CATAWBi COUNTV. 

rtt4) 

SUlpn 7.63 

Metallic Iron 49,28 

Sulphur 0.060 

PhosphoniH 0.863 

"* - ratio 1.340 
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Two miles west of Hickory and i mile north of the W. N. C. railroad, 
oil Ad. Morgan^s farm, isolated occmrences of float ore are noticeable. 
Some ore was dug here in former yearp and hauled to the Bent for^ 
on Henry's Fork. 

On the southwestern slope of Baker's Knob, a Bpnr of the South 
nioimtain range, 9 miles southwest of Hickoiy and 2 miles east of the 
Burke county line, there is a series of shallow pits on the prop^iy of the 
Piedmont Wagon Companyy of Hickory, from whidi ore was mined aud 
smelted over 30 years ago, in the Bent forge, 3 miles distant. But yerr 
few good specimens of ore can be found about the old pits at present; 
and altogether the prospects are not very promising. 

In the Jugiown settlement ^ about 14 miles south of Hickory, near 
the Lincoln county line, occurrences of float ore (brown hematite) were 
observed on the farms of Daniel LutZj John Rockett and Thomas Ritchie. 
On the latter place the showing was particularly favorable, and will 
warrant exploration. 

About 3 miles north of Ritchie's and 10 miles south of Hickory 
another noticeably profuse showing occurs on a low ridge in the rear of 
Dr. Ford's house. The deposit has been explored by several shallow 
pits, from which large boulders of massive ore, weighing 50 pounds or 
over, have been taken. These pits are now filled up, so that the ore 
could not be seen in place. The chances of finding workable deposits 
are good. The ore is of good external appearance, but analysis shows 
it to be high in phosphorus, as follows. 

ANALYSIS OF B1U»WN HEMATITE FK( »M DK. FoKD'S, CATAWBA COUNTY. 

(115) 

Silica 7.18 

Metallic iron 52.98 

Sulphur 0.026 

Phosphorus 0.886 

Phosphorus ratio 1.673 

In Linruln fvuhf// tliis bolt of brown hematite makes its appearance 
in the neighborhood of Orleans V. O., 9 miles west of Lincolnton, on the 
waters of Indian creek. Surface showin^^s of siliceous float ore ai-e 
traceable for J mile north from Bess' store, but no openings have been 
made. In front of H(\ss' stoie (Orleans P. O.) the strike of the syenitic 
gneiss is N. ri" to 8" E. 

Some - luik's sli-lnly west of s<)uth from here ore was dug on the 
Widow Bailcii p^ffc dui-ing the late war, and lianled to Dickson's forge 
on Knob cre<^k in rirv(*laiid county (soo ]>. 114'. It was worked iMlate 
as 15 yeai-s ago, and shipped to the lligli Slioals fu 
county, via Cherryville. 



BROWN HBMATITB ORES, LINCOIiN COUNTY HJ 

The main diggings consisted of a trench or cut over 300 feet long 
east and west, averaging about 10 feet in depth; which has nearly filled 
up, thus preventing an examination of the ore in place. There is a very 
profuse showing of fine " shot ore " over the hill near this cut, covering 
an area of some 400 by 600 feet. 

The character of the ore is that of a dark browu, lustrous liniouite, 
compact and homogeneous in structure, but in places shaly and impreg- 
nated with quartz. 

The following analysis shows the quality: 

ANALYSIS OF BROWN HEMATFTE PROM THE BAILEY PLACE, LINCOLN COUNTY. 

(260) 

Smca 7.14 

Metamc iron 54.17 

Sulphur 0.097 

Phosphorus 0.381 

Phosphorus ratio 0.703 

About i mile south from here a similar occurrence of float ore is 
noticed along a low ridge, but it appears leaner and more siliceous than 
at the Bailey place. 

Three miles west of Orleans P. O. and about 2 mUes west of the 
Bailey ore bank, on the waters of Buffalo creek, a series of old pits, none 
of them over 4 feet deep, mark the site of some former ore diggings. 
This is on the farm of P. F, Baxter, in what is known as the " Old On* 
field.'' The few pieces of ore that are foimd scattered about at present 
show it to be quite siliceous. 

In a small branch near here it was noticed that the stratification was 
gently folded, in places nearly horizontal. This fact has been men- 
tioned before, and will undoubtedly account for the distribution of these 
brown hematite deposits over so wide and irregular an area. 




CHAPTER VII. 

THE >LAGNET1TE AND BRO\\'>' AND RED HEMATITE ORES 
OF THE BLUE RU>GE MOUNTAINS AND THEIR 

EASTERN FOOTHILLS. 

{\). THE MARTITE SCHISTS ALONG THE EASTERN BORDER OF 

WATAUGA COUNTY. 



Along the crest and slopes of the Blue Bi^e monntftinw, near the 
eastern boundary line of Wataoga coontr, there ib a lone of red hem- 
atite, which is a niartite schist* in a countrr rodL of li^t grav, greenisU 
and pinkish quartzose schists, having a northeast and southwest trendy 
and dipping towards the southeast. 

It has been pni^[)ected at: 

Bill Ri fkin. aUmt 7 miles s<inithtrast ••f Boone* near Co<»k*s jrap. 
Hie ore deposit has been exposed here bj a trench, 70 feet in l^igth, in 
a direction N. 25* W., acives the bed« at the upper end of which a diaft 
was sunk about 20 feet in d^>th. but is now filled up and inacoeasible. 
Ttie ore bed as s^een in the cut is but a thin seam, fmn 5 to 8 indieB thick, 
berween walls of gr^'nisli and pinkish schist: strike N. 65' £^ dip 45 
S. E. It is !>^^x»ri^Ti :ha: the K-^i widvned graduallv to somewhat over 
"ivv :r\: ..: ::> Ur:.<i: o: :*:.e >*r.af:. T^^ orv- is rerr pure and solid 
>chisu>s^- in sa--:v:ur\\ wl:":; >m.ill •vraht'^al crystals disseminated 
:hroujrii i:. Stverul aiiiilvs^^ show its oom;<»siQon to be: 



V N \i V >*:> ; V V - T *. ":" t" 



^ fv.i y.vyyiv x:ne. w^tauga o-inty. 






M.::^:: 



o.->' 



cv» 






'.*V 



.■^. .-. .. 



*-<V^^ > 



(377) 

•>J2S 
rrao?. 



'V 



. t 



A\* *.:: .:>: •.•//.;> r.or::\v.is: :r»;:v. r.-rv^ •.:.7^rj:i:ics of the same ore 

... I :: :':-:> A>r d-.^ developments, and 






% * % 






X > ■ 



• \\ ^■ 



• ■» , • ■• *^^ . ^; 






■ • ■ ■ ^ » 







• ;■ S.- 



•-. ->- .^; 



-.V C 






\\ 



■ » ■ ■ 



. : :: i 
N. 4.** h 



TITANIPBHODS MAQNBTITES, CAlDWBLIj COtJNTY. 



119 



Southwest from here, at the head of Detinis creek, just abore the 
Caldwell line in Watauga county, 12 miles southeast of Boone, on the 
Ritinsoitr place, tlie same ore ia again found in thin streaks, less than 
an inch in thickness in the charaetemtic green schists and soft 
sandstone; strike N. 10' E., dip 70° S. E. It was reported that in one of 
the openings here, now caved in and inaccessible, the bed increased in 
thicliness as the depth inci-eysed. Several analvsi-n of the \^v^• sliow: 



iDK-n-. 



(3141 



(370) 



0.046 



(3T3) 

SUIca 13.98 

Metallic iron 54.45 44.45 

F Sulphur 0.084 

Pboaphonia O.OIS 0.012 trace. 

Phoephorus ratio 0033 027 tiai-e. 

I'resent explorations, therefore, which Jire veiy meager and limited 
in exKtnl, show the best developments at Bull BuMn. The structure of 
these deposits, being lenticular, will warrant further ejcploitation in the 
other cases, where near the outcrop the seams of ore are thin and 
unpromising. 

This general formation has been reported as following the Rlue 
I Bidge for 75 miles northeastward, showing itaelf in the magnettferooB 
and niartite schisfs of Fisher's Peak on the Surry-.\lleghany border, 
near the Virginia line.' 

(U). l-HR TITAN IFlCItO us MAGNETITES IN THE CENTRAL AND 
NORTHERN PARTS OF CALDWELL COUNTY. 
Five and a half miles north of Lenoir and 1^ miles south of Patter- 
sfm, on Warrior ci'eek, an outcrop of compact, fine-grained magnetite 
in a gangue of hornblende schist makes its appearance ou J. K. FiiTth- 
ing's place. It is in the rear of his house, on a ridge, one of the south- 
eaatem foot-hills of Little Chestnut mountain. The strike is appar^tlr 
N. GO' to 70' E. No openings have been made. The ore has been 
traced by surface fragments 3 miles southwest from here to Midberry 
creek. Its quality is shown by tJie following analysis: 

ANALYSIS Uf MAONETITE PMOM FARTHlNu'S, CALPWKLL COUNTV. 

^te (106) 

^^k SUlca e.50 

^^K^ Uetalllc Iron 31.82 

^^^ Alu.niniim 18.47 

r Caldum carbonate T.48 

t Mngiicsiiim carbonate 13.64 

^^^*- Titanic iidd 2.40 

Sulphur O.OtSS 

PboHphonu 0.02G 

-Dhorua ratio , 0.078 

h^Orea of North Ciirollnii," p. 17ii. 



120 



IRON ORBS OF NOETM GASOLINA. 



( )u Joshua Curtis' farm, 10 miles north of Lenoir and 3 miles sonih 
of the Watanga ooiratv line, in the Bichlanda cove, there is a heavv 
oattfTOp of ore in a bluff along the eastern bank of the Yadkin river. 
The ore is massive, and consists of a flue-grained, lustrons, ali^tlj 
magnetic, titauiferoiis mineral, distributed in a talcose-chloritic schiftt. 
of a light, greenish -gray color. Occasionally, harder and very macb 
purer streakB of ore occur. The thickness of the ore body is abont 4a 
feet, and the height of the bluff of solid ore is about 20 feet. 




Fig. 28.— Tltanlferous 



the Curtta place, Caldwell county. 



A smaller outcrop of the ore is seen some 200 feet N. 45* E. from here, 
ill the hillside on ^Mine branch ; and float ore has been traced } mile north- 
east and ^ mDe southwest from this bluff. 

The titan ifoivms qiinlil.v of ihis orr, as shown by the following 
analyses, condemns it for blast fiimnce use: 



ANAi.vsKf. nr riTvMi r;ii-irs ir.in via: ik'-h cuhtis'. oaldwbi.i. chuntt. 

n071 (lost (100) (110) 

Silica ii.v,H 7.55 

Metallic irou :{Fi.(MI 28,24 37.10 25. TG 

mimj,':im-».. .... l.oO 

Carbtmatc of limo 7.3T .... 

■■ iiiiL^'iicsla li;,iis .... .... 

Sul|.liiir n.o-Jl ii.(>t;l 

Pliosphoni-s n.(X» 0.140 trace. 0.076 

Tltaiild lidii ir,,i)i> 41.-J1 36.40 38.81 

rUospUonis r.iUo O.IGO 0.405 trace. 0.295 

No. lOS it'preSfiits a srlwit-.i sample .>f ilio jiiirest ore. 

I, TITE BKOWN IIKM.VTiTHS OF NOKTIIICIIN McDOWBLL COUNTl". 
Lnvir.i.i; Mui m vin i»i;i: I'.r.its.'— in sioDowell county there are 
•veral beils of liuionirc. Those are uiosilv afitn^fiated along the top of 
■ille luoinitain. wnii.in'ni parr, and the wi'stem sIoi)e near ihe ' 

' V\-m ■■The Or.^s uf Nonh Cnrolinn.'- iosi. p. 178. 




in the apvrrs ot the southern end. One of tbeee ore beds was worked 

"by Mr. ConoUf/, some 35 or 40 years ago. Another, Fleming's ore hrd, 
2 or 3 miles south of Linville, on the slope of Gravwyapd mountain, was 
opeuod also and its thickneaa appeared to be 2 or 3 feet. A limonite 
d^)08it outcroiH in the county road, 1 mile N. 20° W. of the Pinnacla 
IJnnlle mountain, for a distance of 100 yarda, with a strike of N. ."iO' K. 
No developments had been made in 1877 when this region was viaitod. 

Iron ores (limonite with goethite) also appear in the gap on top of 
tJie Linville mountain, neai- the south end, J mile fi-om the road to Noixh 
oove. t)lher bodies of ore are reported over the ridge in a west cours^ 
about 1 mile distant from the last: and others are found in a southeast 
course in the forks of Paddy's creek. Ueds of ore are reported to exist 
on a knob J mile southeast of Sliortof! moiintMn, J mDe above the flex- 
ible sandstone quarry, and extending on to Carson's ore bank on the 
North Fork. There is an ore bank la Peter's cove. 1 mile to the east of 
the road and IJ miles from the Yancey mine. The rock is a shaly 
sandstone and itacolumite (see page 122). 

Gbavkvard MoiNTAiN OitE llEDS. — Since the above was written 
I have made further examinations of those depowts mentioned as 
occurring in the slopes of Graveyard mountain and at Peter's cove, 
and add the following notes i-elative to them. 

Graveyard mountain is a ridge running from North Fork of the 
Catawba river, below the mouth of Turkey ci-eek and opposite to the 
IJnville moimtain. in a westerly direction to and across the Marion- 
Bakersville road, at a point about 10 milee north of Marion, and forms 
the southern boundary of Turkey cove. The elevation above the- month 
of Turkey creek is fn>m 800 to 900 feet. The northern slope of this 
mountain is a dfilomite formation of grea.t brpadth, intei«tratified in 
places with bands of sandstone of variable width, which carry limonite 
mixed with pyrit** Isulphurel of iron). This Iron ore has doubtlessly been 
derived from the pjTites by oxidation; in other woi^ds, the ore deposits 
found here are but yosmns and cannot be relied upon to yield ore suitable 
for a blast furnace. Such ore as is found is largely contaminated with 
sulphur, and the pieces of quartz (ci^stalline) occurring with the ore 
show evident impressions of crystals of pyrite, now decomposed and 
partially removed. 

The surface ore over this northern slope of the ridge ia quite profuse 
in places and of apparently good quality, which is easily accounted for 
by the complete oxidation of the pyrite due to long-continued exposurn. 

number of pits, varying from ^ to T> feet in depth, from 13 to Ttn totst 
and from 34 to 12 f.'ii m wi.idi, hwve been sunk at carefully 
f«, but in nil c " '»■■■ '-o'nv] in place. In some of the 
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looee fragments were found in the soil, intermixed with qoaits crystaU, 
siliceous dolomite, pwons qnartzite, some barite^ and in places oob- 
siderable pjrrite^; but even where this latter mineral i» not TifiiUe to the 
naked eye, on grinding and panning the limonite it j» soon dIsooYered. 
An analysis of some of this sfarface ore by Dr. W. B. Phillipa shows: 

ANALYSIS i>F SCKFACB ORE FROM NORTHERN SLOPE C»F ORAYKYARO MOUNTAIK. 

MCI>«:>WELL COrNTY. 

(277) 

SUlca a40 

MetaUic iron 59.15 

Phosphorus 0.02S 

Phosphorus ratio 0-017 

S<Hne pieces of limonite. mixed with pyrite, from a depth of 10 feet 
were sent to the United States Assay Office at Ghaflolte to be assayed 
for gold and silYer. They gave: 

0». per ton. Value per ton. 

Gold 5-100 $103 

SUver 15-100 15 

Total $1 18 

This of course yields too linle to be worthed economicallj for the 

pt>vions meiaK but it substantiates the fact aboYe pointed ont, that 
these fraiHiu^nts of pyririf«\>us «>re are the detrims from the gossan or 
o\uIi/<hI i*a]»pinu •»!' T;iiui»-r»»u> <iiiail v«riiis •>!' irold-bearing solpbiiles. 
On the Si^uthem slajv of GraveyAni mountain, in what is known as the 
/»'>., a small oi»n:n^ was •irivfrii on ::.e op^pr-r side of the dip uptin 
>>hat apjHXiiwi to Iv a s^<ini *^f ni.ii:p\niferi>iis limonhe. Nothing was 
found oxot^^tins: a :!.:ti s'^r^eak of p«»r '.^re. and this soon gaYe out. An 
aual>->sis of this ore bv Pr. W. B. Phillips shows: 

VNVt\Sl> •> V.y :■; V -hi- ? ^>:v v -HF -^ VTHF?^- Sl^ PE t«r GRAVEYARD 

\ 7^T viN. x::- -^ *: : • >-y 

^^.v^-^ r.< 0.11 

TKtKK^s Tvn - O::- -., . ^ _ v :.«• h «i|i^;iii]^^ were 

maik^ at tho tv,ut^ o: ■ • . \ ■...:. : "rrs w«^ rlmwiogt 

and «t^^iKK\! V os^ ' ^^ • -• - :■ 50 jmawg^^ 

•«p|^ iMV fv>r tx^o :Vt-:v^ V -.-- -: s • '. -.> «C 



SBOWN hematites, SORTHBHN McDO^VELL COUNTT. 
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The eastern drift was quite extensive and a conwdei'able amount 
i was taken out, but it is now fallen in. Fifty feet northwest from 
I drift and 10 feet above it, another smaller drift had been diiven in 
|60 feet This was cleaned out and showed an ore vein 2^ feet thick, 
«'d between wallH of saiulstoue, stiikiiij; N. iW E. iiinl liippiiiy: 
|«outhua8t. Fifty feet from this last drift and 10 feet above ir, in the 
int dii-eetion of tlie outcrop, a cut was made which uncovered a 
I of ore 14 inches thict. Just l>elow the moutli of tliif cut, at the 
1 of the old pit., a seara of pui-e sulphide, i inch thick, was found, 
r between the seam of ii-on ore and the foot-wall. Samples of this. 
tlie adherinj; brown ore, were sent to the United States .Assay 
3 at Charlotte, and gave as follows : 



? PYBlTtFEROtlS OKK FHi>M PETER "S COVE, HCUtiWELL COUSTY. 

Oz6. per ton. Value per tou. 



Total 52 4 
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The rield of this in the preciona metals is too low to pay for their 
extraction. 

One hundred and fifty feet northwest from this opening and 20 feet 
above it, another cut was made, uncovering a seam of ore only 12 inches 
in thickness. .\11 of these openings are on the north side of Peter's cove. 

Oil the -slope of the ridge, south of Peter's cove and distant from the 
old drift l!On feet, is an outcrop of jaspery limonite 12 inches thick. 
.-Vnalyses of the ore from Peter's cove and vicinity were made by Dr. 
Phillips, of Huch pieces as seemed best, taken from the outcrop by him- 
self. 

(279) Pi80) 

Silica ■. 2.00 lO.O'J 

MetTlllciron 60.60 51.32 

riiospborus 0.097 0.041 

Phosphorus ratio 0.100 0.079 

No. 279 !s brown ore from Peter's cove. 

No. 280 la Jtispery brown ore from the south ^de of Peter's cove ridge. 

Altlioiigh the result of tliese analyses leaves but little to be desired 
in quality, the qaantity preaent is by no means sufficient to justify min- 
ing operations, and it has also been shown that in all probability the 
ores will change to sulphides at no gi'eat depth, 

Tlie Long Hollow Opining.— This is 900 feet N. 50* E. from the main 
drift at Peter's (.'ove, on ilie river slope of Graveyard mountain, in the 
Lawj Hollow, running from the river to the gap above Peter's cove. A 
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cut was made here on the course of the Peter's cove vein, at a point 
where ore had formerly beai mined for the old forge. On passing the 
thin seam of brown ore, adhering to the sandstone walling, only alter- 
nating strata of talcose slate, metamorphic sandstone and pyritiferoa^ 
qiiartzite were found. No ore could be found in the vicinity, neitto 
above nor below the opening, nor along the course of the vein from 
Peter's cove. 

The Spring or River Openitig is 660 feet N. 50' E. from the mm 
drift at Peter's cove. It is 419 feet lower than this drift, and 88 feet 
above the river at the ford near by. There was a fair indication of 
ore on tlie surface, but in depth it gave out and was replaced by quartz 
carrying pyrite. 

Of the iron ore on the west side of North Fork of Catawba 
river, in the Graveyard mountain range, it must be said in conclusion 
that there is little or no probability of finding ore in sufficient quantitr 
or of sufficient purity to justify mining operations. 

As regards the ore on the eastern side of the river, on the slopes of 
Linville mountain, examinations have led to the same conclusion. 

The Yancey Mine.— This is situated li nules N. 80* E. of Woods 
knob. The ore is magnetite in quartzitic gneiss, with a dip of about SO 
west, the magnetite being distributed in lines and thin lenses. 

Limestone.— Before leaving this section it is desired to direct cur- 
sory attention to the lar^e deposits of dolomitic lirnestone that make up 
the northern slope of Graveyard mountain, with a strike of about N. 50' 
E., and dip varying from 30 to 40 southeast, extending into the bottoms 
of Turkoy covo. The stone is crystalline and may be termed marble, 
tliongli it will not be in [)hice in this report to discuss it from that stand 
point. As a tliixin^^ niateiial itvs quality is generally good, as shown by 
the followin«r analyses: 

CD a, 



ANALYSES OF DoLoMlTi: FI{«>M (iKAVKVAllD MOUNTAIN, MCDOWELL COUNTY. 

(409) (410) 

Silica 4.80 1.40 

Oxides of aluniimim and irou 0.50 0.70 

Lime 34.38 29.23 

Ma^^l(^siJl 15.84 19.58 

No. 409 iH'i)iH'S('iits tli<^ wliite variety. 
No. 410 reprcsonts tl)(» bluish variety. 

IFowovei', as tlie main fador, tlie iron oi-e itself, is wantinftod 
"ses must be found U)V it 



CHAPTER VIIl. 

THE MAGNETITE, SPECULAK AND BROWN HEMATITE OREK 
IN THE CRYSTALLINE AREA WEST OF THE BLUE 

RIDGE MOUNTAINS. 

This area of gneiss, schist, and syenite, embracing over 5000 square 
miles, from the Virginia to the G^eorgia State lines, is the repository of 
some of the most important magnetic ore deposits in the State. Tlie 
topography of the country is essentially mountainous; it is here that 
the Appalachian mountain chain, in its course from Canada to Alabama, 
reaches its greatest development, Mt. Mitchell, the culminating point, 
being 6711 feet above the sea level. Starting at tlie northeast^irn 
extremity of this region, we have: 

(a). THE ORES OF ALLEGHANY COUNTY. 

The Little River Ore Belt.— a zone of hornblende sclilHtH,()ft<'n 
altered to steatite or soapstone, and carrying crystalline grains of mag- 
netite, usually titaniferous, and sometimes concentrated into workable 
ore beds, with occasional pocket deposits of brown Iieniatit^f, crosM's 
the State line from Grayson county, Va., into the northeastern jiart of 
Alleghany county, N. C, at a point about three milfjs wf^st of the Hivry 
county line, and continues thence southwestward acrosM that county. 
It might appropriately be called the IM/le River zone, «m it foHowH th<^ 
river quite regularly, usually ou the ntmih Huh; 

On the farm of Fielden Carrico, uot over 100 yards from the Stat4- 
line, there is a series of large oj>cii pits, made wiriHi 7 or H y«*arH ago to 
supply a forge near by.' These pits have ra\ed in and filled up, and 
no account can be given of the sizi* or ext4;nt of tin? ore l>/>iJy. 'JIm? 
country rock i.s a hornblende M;hi?*f, |»artially alt^'nd to hivaXWi' and 
asbestus, disseminatf^l throuirh uhn-h ;ire small o<tahedraJ ery^taJH of 
magnetite. 

These magnetic s^histh mop out over a wjilrh of wv^ral hun<lf<d 
and appear to grow richer t/iwards the uorWuniMUfru part of the 

whkh they w^Te trar/^fJ for 2 mihr:-. The ore 1^/J- 
tratk/ns of this erv^talline niaj^^nerlte int/> h-n*i' 
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ular bodies. The ore that is found about the old openings is a compact, 
coarse and fine-granular magnetite with a steatitic gangue. A high 
steely luster betrays its titanif«*ous character, as shown by analysis: 

ANALYSIS OF TITANIFEROUS MAGNETITE, FIBLDBN CARRICO, ALLEOHAXY OOtifTY. 

(8) 

SUlca 6.20 

Metallic iron 54.72 

Sulphur 0.03S 

Phosphorus 0.047 

Titanic acid 4.860 

Phosphorus ratio 0-085 

It would be couHidered a good ore, below the Bessemer limit in 
phosphorus, but for the percentage of titanic acid, which condemns it 

This narrow belt of magnetite schists is bounded on the northwest 
and southeast by a quartz zone, carrying occasional traces of pare 
menaccanite. 

Along the northern boundary of the magnetic rocks is a more or ksi 
continuous, though broken, outcrop of brown hematite, which has bees 
opened and worked in small pits at several x>oints by the forge pet^la 
It occui's in iMH'kotw; the structure of the ore is schistose in a steadtir 
gangue, and its analysis shows: 

ANALYSIS OF BROWN HEMATITE, FIELDEN CARRICO, ALLEOHANY COrNTY. 

(9) 

Sllloa 9.25 

Mc't^illlc iron 51.17 

MptJillli* nianjjranose 1.15 

Snli)hur 0.15 

riiosphonis 0.019 

rhosi)lu)nis ratio 0-037 

The ab(»ve locality is 25 miles from Mt. Airy, Surry county, and 1' 
z :!e^ fT\>m xho Norfolk and Wtv^tern railroad at Iron Ridge, Va. 

About ^ miles southwest of the Carrico farm this zone of magnetic 
*rf>.ad'f:- was exa.tniiied on the farm of ToUiver S, HiggitiSy on the sonth 
: -:ir of Crab enn^k, k mile S. 45* E. from Ennis P. O., 12 miles N. 70' E. 
^•-ci >r*arta. and 1 mile south of the Virginia lina To the west of 
.•:'.-^*r:'** house the (leseinnlinir order of superposition is: 1, horn 
••.i'-.-> j^^-.i^t ; 2, qnai'i/: :>. jrrjiy steatite (uiagnetitic); 4, quartz; 5, horn 
-..in-v •'■'r-ist i;nieissoid. >vith small tra<vs of magnetite); 6, white steatite 

'"• •- iir- niHMlh^ showtnl eonsiderable looiil attraction (; 
ol"^ ■ '-'" various parts of the majjnetitic soapstone are 
i'»i' ">.i.t :hes<^ ma;ruetite trains may be concentrate 

n : .v--^. b'lt no sc^nvh Ims btvn madt\ not even a i 
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Probably the best indications are found about ^ mile N. oo" E. 
from the house, on the summit of a hill in the field adjoining the road, 
where there is an outcrop of greenish steatitic schist, strikiag !N. 55" 
£. and dipping 55' S. E.; near it is a ledge of whiter soapstone, impreg- 
nafced with magnetite grains, to which the needle dips 90°. An analysis 
of a surface sample taken over a considerable portion of this outcrop, 
filio'ws: 

J^NALTSIS OF MAONETITE SCHIST. TOLUVEK HIOGINS, ALLEGHANY COUNTY. 

(7) 

SUica 40.61 

Metamc iron 7.78 

Lime 1.15 

Magnesia 24.70 

Along the banks of Crab creek, ^ mile west of the house and 300 
va-i"ds south of Ennis P. O., the soapstone makes its appearance in large 
blxrffs, at places over 60 feet high; the gray variety predominates on the 
ea^stem bank and lies geologically above the whiter variety on the 
w'C^stem bank; some of it is quite pure and white, free from ferruginous 
matter; again it is rusty and contains magnetic particles. Some 2^ or 
3 miles southwest of here the magnetic soapstone zone makes its appear- 
ance in a bold outcrop on Bald or Mine Hilly about ^ mile from th(^ 
mt)uth of Brushy creek. There are several shallow openings here, but 
they expose nothing of interest; the ore was not sufficiently concen- 
trated at any point to be of value. Similar indications are to be seen 
on the farm of William H. JoineSy 1 mile southeast of Edwards Cross 
Roa4is and \ mile west of Little river, near the public road, where a bed 
of brown hematite was* worked some 6 or 7 years ago, for Collins forge 
in Grayson county, Va., but is now covered up and invisible. Its quality 
is shown by the following analysis: 
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ANALYSIS OF BROWN HEMATITE, WILUAM H. JOINES. ALLEGHANY COUNTY. 

(6) 

Silica 5.43 

Metallic iron 51.83 

Metallic manganese 0.97 

Sulphur 0.178 

Phosphorus 0.310 

Phosphorus ratio 0.598 

The superposition of strata from northwest to southeast is: 1, soap- 
^Xke; 2, brown hematite; 3, mica schist. 

Some 6 miles southwest from here, 3 miles south from Sparta and ^ 
'^^^ east of the mouth of Pine Swamp creek, near the head-waters of 
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Glade creek, ihete is a heavy outcrop of magnetiferoas soapstone on 
the farm of Henry Orouse; it is very lean, however, and as yet no woit- 
uble ore beds have been discovered. Occasional pieces of pure, compact 
magnetic ore are found in the float, the x>eculiar chromiferous qualitj 
of which is shown by the foUowing analysis: 

ANALYSIS OF CHROMIFEROUS MAGNETITE. HENRT GROUSE, ALLEGHANY COUNTY. 

ao) 

Smca 3.08 

Metamc Iron 57.54 

Chromic oxide 11.05 

Sulphur 0.016 

Phosphorus 0.007 

Phosphorus ratio 9*012 

The strike of the arenaceous mica schists, in which occasional pieces 
of brown hanatite float are found, bounding the soapstone on the north, 
is N. 60" E. 

About 2i miles southwest from here, 4 miles southwest from Sparta' 
and i mile southeast from Wliitehead P. O., on the waters of Little rirer, 
is a series of old open pits, now caved in, extending in a course N. 70° E. 
for i mile, on the land of L. V. Richardson. 

The remnants of ore foimd in their vicinity are a fine-grained, lam 
iuated magnetite, partially specular, having a dark red streak; the ore is 
Kilic^jus and joint<^d in structure, breaking easily into rhomboidal 
blocks. The country ix^ck is gneiss, quartz and hornblende schist, th«^ 
soapstone which chamcterizes the formation pre\iously described beiug 
entirely absent here. At one of these abandoned pits, blocks of gneiss 
re;rulai"ly int^Tst rati lied wirli thin seams or bands of ore W(»re foiiml; 
in i^^iue places specular ore, magnetite, and brown hematite may be seen. 
The majrnetic dip needle sliows attraotions varying from 0° to 90"*. 

The followin;j: analysis shows the quality of the ore, the sample 
reprehenting an .average collected from the series of old workings: 

-.N\LY>I-« t,K "^PKCCLAU VNI> MVCiNKl'lTK OUE. L. V. RICHARDSON', 

ALLKiiHXNY CnrXTV. 

(4) 

Silica 13.41 

Mrt-illk' iron 52.68 

Sulphur 0.077 

Ph(>s;,lionw 0.06 

Titanic Mcid 0.15 

rhusi»hnrus ratio 0.113 

i'; a ^«Hjilj\v»'sr«Mly (lii-('(Mion tlu^ fonuatioii crosses over a high hill 
i'- L:m1«^ rivr-r, a distance of \ mile, and can b(^ traced by the magnetic 
■^JW'. ahlK,ii«r}i tij(> outcrop is invisible; along the southwestern \Mt 
i> liill. <»rj till' Lirth* river sid«'. the dip ne(^dl(^ is att' 
an j.'n;rl.> r^f 10' to 20'. 
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lu a uorcheasterly direction from Kicbardson'a it croBsee to the 
adjoining farm of Kirby A/ieood. Sume 250 yards northeast of At- 
wood'8 house an opening was made in October, 1800; the at'tual thick- 
nesB of the ore bed could not be determined, the hanging-wall belnt; 
Je, but a« far as it was exposed it appeared to Im? fitna 5 to S feet 
ore is a granular magnetite, diHseminated in decomposed goeiiH 
qtiartK; oi'raaionally a thin coating of mangM,niferoun linionH)^ 
resembling a cinder; the lower 2 feet of the ore body, adjoining 
wall, which i» an arenaceous achist, containtt the richest ore, a 
i'^liard magnetite comrairatively free from gan>;u(': the upper part 
Le bed graduates into a decomposed rock on the outcrop, containing 
inagnetite sparingly disseminated thi-ough it. The dip is nearly CO' 
S. £. ; the strike of the schists ui a small branch at Kirby Atwood's housij 
la N. 65° E. The following analysis represents a sample of this ore 
taken across the full face as far as exposed: 
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I Stllca 31.14 

MetalUc iroa 43.88 

Sulphur 0.0B 

Phosphoms 0.13 

Titanic ocld 0.205 

Phoaphorus ratio 0,296 

Du-ectly above this opening and tfl the northeast, a scriiw of old 
forge workings follows along the outcrop for some distance; the outcrop 
consists of a rotten feri-u;;1nou8 gneissoi<l mck intJ^'rAjM-rm-d with oclalu?- 
dral crystals of magnetite. 

The ores from this locality were smelted in the Little Blver forgit, 
a1x>ut 2 miles east of Whitehead P. O.' 

From loO to 200 ,>'ards southeast of Atwood's main opening, near 
his house, is a series of old foi-ge diggings, showing a finer-grained 01%; 
some of it is coiafxii't and of apparently goml quullly. but the be<l 
' cannot now be seen in place. 

The formation is rKjMirteil in it« nortlieasteni exti-nitlon on tiio Jncob 

I Combs, Allen ReyiioMi; and William Evant faruis. I'rom 3 to 4 mllm 

' southwest of Whiteliead P. O. and on the divhie betwe<'U Little Hver 

and Cranberry cn-ek the formation of magneUfcrnus mica and honi- 

I blende schists makes itu affpearance, but the piiw|>ecl« of finding 

workable ore beds are not encfturaging. 

The Mankaxkkk Obks nv Ai.i.KmiASY <;ot'!iTY.— Lying nbont 
miles to the northwest of this malefic !>elt and parallel to It b a 

r Sl-'imen/ ^'•'^0'. ^^ UlU« river, about 10 mllM abtm IM montb 
• <rom tbe VirKlaia liae; imllt about ISlT, twn llrM nnil an« bninmrr; 
s I'lQs of ban. 
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zone of manganif erous quartzite, which has been traced from a point 1 
mile above Sparta for a distance of about 6 miles N. 55° E. to the Vir 
ginia line. 

On Crousbh knob, 3 miles (air line) N. 30' E. from Sparta and U 
miles west of Fender's knob, a part of the Peachbottom range, on the 
waters of Jewel Swamp creek, a prospect shaft originally 25 feet deep, 
but now filled up, was sunk (tver 30 years ago. A scattered pile of 
material that came from near the bottom of this shaft showed some 
fairly rich manganese ore, mostly psilomelane, distributed through a 
flinty quartzite gangue, and showing a marked improvement iu 
quality over that of the outcrop as it appears here, which is but a maii- 
ganiferoas quartz. 

An analysis of an average sample taken from this point shows : 

ANALYSIS OF SILICEOUS MANOANKSB ORE, GROUSE *S KKOB, ALLEGHANY Ci>rNTY. 

(391) 

SUlca 30^1 

Metallic iron 12.28 

Metallic Dianganese ^J8S 

Sulphur 0.036 

Phosphorus 0.059 

No thorough explorations have yet been made to determine the true 
nature, extent and value of this ore. Indications x>oint to improvement 
in quality with depth. 

There is a similar Ix^lt of manganese ore in the southern part of the 
coonry several niilos south of Bullhead mountain, on the main Blue 
Ridge, nciir the divide Innween the waters of the Brushy creek and 
Eoarinjx river, ou tho farm of HV/? e/ CauiUe, This is 7 miles southeast 
Wliitohead V. O, and 10 miles south -southeast from Sparta, near 
Li\ue. Thon> are presumably two parallel belts of ore here 
LC«:-a: ^ mile apart, thouirh what relation they bear to each other geo 
'• -rie^Uy is not known. The oiMmtry rock is mica schist and quartz. 
TTisf- r:.»>st northwostorly Ivlt passes near Caudle's house, and it is 
--!:•'. r^-ii :!^.ai it lan bo tnunnl i> miles northe;ist to Rich Hill; it crosses 
Mit^ ?*.:•;■ Kid:^^ int<^ \Vilki\5 coiintv towards the southwest. The second 
•*H.' ^"rllN-;^ N. t»r/ K., and at st^voral ixnnts the float ore is scattered 
'.. of \00 uh* or niv^ro. Thoiv are no developments, not even 
':•'.:. VW i\\\:\V\\\ of Tho s^irfaoo ore is shown by the following 
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In the northern jyart of the county, 3 miles (air line) north-northeast 
from Sparta, 1^ miles south of the Virginia line, on the waters of Fight- 
ing creek, a very pure manganese ore (pyrolusite and psilomelane) is 
found on the farm of Oeo. McBeeves, in the road fronting his house. 
It oociu's as float in a country rock of mica schist, striking !N. 55** E.; 
the quality of this ore, as shown by the following analysis, will warrant 
further exploration here. 

ANALYSIS OF MANGANESE ORE, GEORGE MCREEVES, ALLEGHANY COUNTY. 

(303) 

Silica 1.31 

MetalUc manganese 56.03 

Phosphorus 0.06 

Two of the principal magnetite ore belts of Ashe county cross the 
northwestern comer of Alleghany county, and will be described as a 
whole under the succeeding head. 

(b). THE ORES OP ASHE COUNTY. 

Of the magnetite ores in this western crystalline area, those of 
Mitchell and Ashe counties stand first in order of importance, at least so 
far as present developments have shown. The " Magnetic Iron Ores of 
Ashe County " were described in a paper by the writer, read before the 
^Vmerican Institute of Mining Engiaeers, in February, 1892; this will be 
repeated here with some slight changes and additions, and with further 
notes on the red specular and brown hematite ores. The accompanying 
map (Plate XIV) has been prepared from the revised sheets of the 
United States Geological Survey Topographic Atlas, and will be 
referred to here. 

Ashe county lies in the extreme northwestern corner of North Car- 
olina, bordering on Tennessee and Virginia; it is .drained principally by 
North and South Forks of New river and their tributaries, and is 
therefore on the eastern edge of the great Mississippi drainage-basin. 
The country is exceedingly rugged and mountainous, attaining an 
average elevation of 2900 feet above the sea-level. Jefferson, the county 
seat, near the center of the county, is 45 miles nearly due south from the 
Norfolk and Western railroad.at Marion, Va., and 30 miles northwest 
from the Eichmond and Danville railroad at Wilkesboro, N. C. 

Geologically, the ore deposits described are situated in the area of 
the crystalline rocks, consisting chiefly of gneiss, hornblende schists and 
micaceous schists. 

These iron ore deposits, owing to their present inaccessibility, are 
practically entirely undeveloped. During the siunmer of 1890 consid- 
erable private prospecting was carried on throughout the county, and 
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much of iuir kiu»wU>dge concerning the ore beds Lb due to thik Mas; 
of t)u' o|H*niii}:K howt*ver. have caved in to such an extent that bat Htdf: 
can Iv stt'n at lirt^seni. 

Mori' Thau r.o vi-ai^s ago there were a number of Camlaii fatgai 
throughout ihr couuiy which smelted these ores into a Teiy —porior 
tough inui. ihif «.if ilu-s^-. nnw kntiwu as Paisley's forge, at themomlL 
of Hohou cr^vk. is still iu o^it-nition. and made in 1890 traat 2B to 90 
uuis of lurinni. *is^-l Ini-ally for wap.in-tir^& horae-choes. encf At 
in^s^'ui thrre art* no mining ••perations whatever going on, esoepi is 
a vi-rx su|yrnoial way :..i ^^iij-ply rh»- Pasley forge. 

Tht« str.uv.irv .^f iLr uiaini-r:iv l*--!* is decidedlr lenticalar. and aj^ 
sv.ch :ht-y vHcir distribv.Tt^l '^vrr a rather ondefinaUe area, thovigh ttere 
is s*^:ue reci.:lar::v in ::>.• di!>^*tion of :heir outcrops. 
-.•ml irv^iid iior:!>. asT ai.ii >-*'::hwesT. 

T':>v->- a>- :":.>•• ::■.■.::. > ■.:^. .i::aining their ST»4iiert 
:r.e ::vr"r.v.\sv.rr. >•::>•:: .-f ■:.- .v.-nTy. whsdi have been 

■2. :':- }l'^\ H :: . >r r :- - i:n^i>:h Belt. 

k . -■ ^ ...» .....r*. "■-..> I v: . .. 

>:>.-■'!..; ..' ■ '. '?' • ,i<> ri.-xTrvciiii'r^of Tfaes^ bills I 

^^ k k« «*»«« ^^a » «-« ^1 a^ ■*« *«^ m-^ ■ « ^ 4tau. ' _ vara T ^k ^B _^ 

.*.v . ;» ^ .i.-..^ ...-.- ■•..•.T*-.«^ _.- >r--riiar ■] 

w-^-. i>\ -% ".^ -. '■•'-,. \T\' -'---'• 1 
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1. The Ballou fiR River Bklt U the most easterly of the three 
piincipal ore belts, and ci-ops out along Ihc com-se of Uortli Fork o( 
New river. There are pratitic^Iy two divisions of this belt, in 
distinct and parallel outcrops, l.ving about ^ mile apart, and character- 
ixed mainly by difference in gangue, the most northwesterly being 
iiiasHivL' homblimde-epidole, and the other, micaceous and hornblende 
Hchista The foiiner does not make its appearance until after crossin}; 
Kortli Fork in Ashe county on the Brown pla^-.^. 

In the north western part of .Uleghanv county the micaceous belt 
has been developed by a aeries of old forge diggings made from 50 to 60 
years ago for the Elk Creek' and Cranl»erry forges,' respectively 7 and 9 
miles distant. These diggings extend in a broken line about 8. 70° W. 
from l*iney creek at a pomt about J mile south of the \'irginia line to New 
river. The most northeasterly opening is on tlie summit of a hill on the 
weet bank of Piney creek, on the land of Jniiien A. Weiiivr. The caved- 
in condition of the pits prevents an examination of the ore bed or beds 
in place; at some points they extend over a width of fully 100 feet. 
The dip is apparently 45° & E.; the ore is a compact magnetite in a 
gangue of mica-schist, which ma^es a soft ore, or in gneiss, which makes 
a. hard ore. The quality of the ore is shown by the following analysis: 
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(12) 



MetnUlc Iron 57.31 

Sulphur trace. 

PhDsptioniH 0.032 

Titanic ncid trace. 

PUosplioruK ratio 0.05B 



tieveral himdred yjirds north nf the Weaver opening on tlie land of 
W. U'llmy, tlie country rock, slightly magnetic hornblende epidote, 
is in places interspersed with thin seams of quart?, coated with a bright, 
lustrous, specular liematite, but it is hoiieless to expect any workable 
deposit of this ore. 

On the land of R. M. Hahey, \ mile southwest of the Weaver open- 
ing, and 100 feet bdow the same in elevation, on Oie waters of Baldwin 
branch, the ore was formerly worked at the "Hard Bank'"; strike, N. 
60° to 70° E.; dip 48' to 52° S. E. And } mile still further southwest, 
and 40 feet lower in elevation than the Hard Bank, is an old tunnel 
opening; strike of mica-aehiiits, N. 50° E.; dip, S0° 8. E. 

' Elk Creek Forge 1b sitiuitpd (in Elk croek. miles west of Spnrla; tmUt In 
1825; rebuilt about 1S40: two ftres aa^ one hainnier; mnde i% tone of barn lu 
1850. 

- Cnmberry BUiumery Forge, on Crnnberry creek, 3 miles above Ita mouih; 
13 mllee east of Jefferson; built nliout 1832; washed away in 1845. 
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An analysis of an average sample collected from the remnants ot 
ore found about these old openings ^ows : 

analtsis OF' haoketite, wBAVBB'e, hai^ey's, etc., alleobany covsn. 

(11) 

Silica 17.81 

MetaUlc Iron 51.62 

Solpliur 0.166 

Phospborua 0,008 

Titanic add 0.150 

Phosphoms ratio 0.015 

Fully IJ miles southwest from the tunnel opening, the ore belt makes 
its appearance on Big ridge, on S. F. Hahey's land, where it has beiu 
prospected by several small pits, and was used in small quantities in 
the New River forge; the ore is very soft and lean, a granular ma-gnetite 
in mica-schist. In its southwest course troia here the belt crosses 
South Fork of New river; but little is known of it in the short interval 
between North Fork and South Fork rivera, which are scarcely 
over a mile apart, until it reaches the faim of John C. Plununer, 
where it crosses North Fork about | mile above the falls, to the 
farm of William H. Brown; here it has been opened by a series of 
shallow pits. 100 yards from the river, of no further importance than to 
sliow the mere existence of the ore. On the adjoining farm to the 
southwest, of John Grijfeft and Sotis. its general course can be followod 
by a series of shallow pits; thence in a general course, S. 50° W., it has 
lK?en opened on the Lunreftini place, about J mile from his bouse, oi; .i 
hill 1 !0 fcot in elev.ition al>ove the river. 
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'Hie ore is a. granular magnetite, diaseminated in mica-Bclilst; it :a 
decomposed near the surface, and grows more compact !n deptji, with a 
slight increase of epidote in the gangue, wliile ttke mica-schist tends U> 
confine itaelf to the walla; the thickness of Uie ore body aa measured 
near the surface is 13^ feet. The average dip of the hanging-wall is 60* ; 
of the foot-wall, 444* ^- ^-i showing the lenticular structure of the bed. 

An analysis of an average sample taken across the bed neer the 
surface shows its very lean character and high phosphorus content. 

ANALYSIS OF UAONETITB SCHIST, LDNCBFORD OPEMHQ, A8HK COONTY. 
<13) 

Silica 38.75 

MetaUlc Iron 29.95 

Sulphur ai44 

Phosphorus 0.390 

Phoaphoma ratio 1.302 

The ore belt here crosses the river, which makes a large bend, and 
continues in a southwesterly direction over the lands of N. B. Ballon, W. 
D. Cox and I>r. Gentry. On the Cox place, near Cnimpler P. O., a 
surface sample shows a marked improvement in the quality of the ore, 
though still above the Bessemer limit in phoaphorus, as shown by the 
following analysis: 

ANALYSIS OF MAONETITB, W. D. COX, ASHK COUNTY. 
(90) 

SlUca 12.50 

MetalUc Iron 48.78 

Sulphur 0.02 

Phosphorus 0.089 

Phoaphorus rntlo 0.182 

Bbown Oke Bki).— Coming now to the homblende-epidote division 
of this belt> we must retrace our steps to the IF. H. Brown place, where 
it has been opened at several points : — 

Opening No. 1 on the west bank of the river at the falls, is a large 
cot, exposing probably 30 feet of ore materiaJ, composed of hornblende, 
gneiss, and epidote, which is split up at three points by lenticular masses 
of miifinetito. Fvnu t]ie >;oiirli<.ioii of tlic- esiKiwui-t- it was n-it possilile 

to detennine tin.' true ihicknpsi of 11 .-. I'l. fullowiut; average 

analysis shows this oi'e to contain: 

AKALYStS OP MiGNKTITR, W. M, n|BW||. " I - ' > wilf PH'NTY. 



- H. n^yth, 



Slilca . . 
MetaUla 
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Opening No. 2 is located about ^ mile west of Uie river, near Mr. 
Brown's bouse. Vbia cut bas also partially cared In and fllled with 
water, 80 that a clear inspection is not practicable. Tbe exposetl 
materia] shows (see Fig. 30) : 

f/.tV. 3. E. 




Fig. 30.— Showing ore body on tbe Brown itlace, Acdie county. 

(a) .A.lioiit 4 feet of wft decomposed schistose gangue, cariTlng finely 
diaBemioated grains of magnetite; above this, (b) about 5 feet of decom- 
posed niica-scbist and quartz; and above these, towards tbe face of tlie 
cut, (c) about 12 feet of mixed material containing streaks of harder, 
richer ore, 2 feet and more in thickness. It is sbated that the ore has 
b»sen found to pinch nut a short distance below the floor of the cut. 

Of the soft ore it lias been found by washing that fully 50 per cent 
is magnetite, an analysis of which bv Mr A. S. McCreath shows : 

ANALYSIS OF SOFT, WASHED "RE, OPBMN'O NO. 2, ASHE COPNTY. 
(If!) 

silica 2.40 

Metallic iron 67.33 

PlioBpliorii!* 0.028 

Phosplionls Fittiy O-Ml 

The uinvaslicd iiiiiterial ^4how!^ 43..")0;'t of metallic iron. Other 



: HK MAdNCTIU "liK, WIM.IAM II. BROWN, OPENINO NO. 2, ASHE CH^STV. 

(14) (18) 

SiJli:i Ti.Ti 

Mf1;illli' irim ii0.4S 56.72 

rii..s|.li.,nis 0.1130 0.020 

rhos|,i,.,nis liitio 0049 0.035 — 

!■' Nn. 11 wn« Tnki'ii :iiniss ilic .-iitire lioil, .tdiI includes both BOf 
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The IJALLor (.)ke Bed.— About one mile southwest erf the BroMm 
place the ore belt crosses the river, on John U. Carifon's land, at a point 
about i mile went of the Liincefoi-d opening, and makett its appearance 
on the sotitli side of the river in a very prominent oiitci-op, over the 
property of JV, B. Ballmi, luiown as the " Home place." About i mile 
from here it recrosBee the rivei", which has made a large bend in this 
distance, between the mouths of Helton and Old Field ci-eelcs. near 
Uriali Ballou'e house. Just before reaicliing this second point of ci-OBS- 
ing, on the east bank of the river, some work was done a number of years 
ago for one of tlie old forges, showing the ajqiroxi'raat^ thickness of the 
bed to be 12 feet The dip is about 37' 8. E., and the strike N. 45' E. 

On the Ballou " Home pla^e " the ore is a hard, compact, flne-grained 
magnetite, disseminated in a gangue of hornblende, cpidote and quartz. 
Higher np on the hill some superficial openings expose several smaller 
ledges of richer ore, comparatively free from gangue. But it is believed 
that the following annlyxis will reitresent the quality of the ore as it 
must be mined: 

^^^ AN*I,YSIS clF MAUNKTITE ORE, .S. B. BALLuu'S HOME PLAGE, ASHE COUNTY. 

^K (10) (-20) (21) 

^^M SlUoi 1T.8S 20.70 

^^1 MetaUlc li-ou 50.08 45.50 G0.81 40.06 

^^H Sulphur 0.02 0.00-J 

^^H Pboephorus O.OOU 0.024 0.02:1 0.018 

^^H Phosplioi-na ratio Q 017 0S2 0.C3T 037 

I No. 21 Is on nnnl.vsis of better He1ei:ted sample of ore. 

The highest point of the outcrop is probably 200 feet above the level 
of the tiver at Ballou's house. 

On the other side of the river. ^ mile soutliwest from the old forge 
openings and 40 to 50 feet lower in elevatio*, the bed cmps out in the 
road near Vriah Ballou's house. On the siuntuit of a hill 200 feet above 
the river, in thereai" of his liouse, it was at one time opened at the Moore 
bank, where its thickneRs is reported to hi* 4 feel. On the opjKisite side 
of this hill it ci-ossea the river again, which is very tortuous in its wind- 
ings, near N, B, Ballou's hoiiRe, and at a jmint about \ mile 8. 35° W. 
from the " Home place,'' it was worked at the Sand hank. 

Towards tiie southwwt the ore crosses and recrosses tlie North Fork 
and liecomes aiipft:ently thinner bedded. It crops out nl>out IJ miles 
(air linel from Billion's, and 1^ miles (air line) wart of Crumpler P. 0„ 
^'fctiie farm of Dr. Oenlry. in a high bluff on the east bank of the river, 

r Ang a maximum thickness of 2 feet, and apparently pinching out 
terably less tlian that. Ttie quality of the ore is shown by an 
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analysis of an average sample taken here, as follows: 

ANALYSIS OF MAGNETITE, GENTRY FARM, ASHE C3UNTY. 

(83) 

SUlca 16.68 

MetaUlc Iron 47.22 

Sulphur 0.630 

Phosphorus 0.0U6 

Phosphorus ratio 0.012 

Southwest from here it is supposed to cross the riv^ near the mouth 
of Phoenix creek, but the outcrop has never been found; the rocks of 
IMioenix mountain are in places magnetic. 

2. The Hkd Hill or Poison Branch Belt crosses from the 
northwestern comer of Alleghany into the northeastern com«* of Ashe 
county, and extends thence in a general southwesterly direction, its 
several lines of outcrop crossing over Grassy creek, Helton knob. Red 
hill, Helton creek, McClui*e's knob, Old Field, Silas, Piney, and Horse 
creeks, a distance of some 10 miles as far as traced. 

This ore belt has been opened up and examined at numerous points 
along its outcrop. Beginning at the northeast on the land of Lee A. 
Piighy on Ben's branch, about ^ mile north of New river, the ore Is 
uncovered in two small cut^s; in the upper one about 2 feet of ore l< 
exposed; the lower and smaller cut, about 40 feet southeast of the other, 
is a pit 18 f(H4 d(H»p, sunk to the top of the ore, but not penetrating it, 
HO that it is not possible to report on the true thickness of the bed. TIh^ 
dip is 30° to 40"" soiiilieast. The ore is a friable nia^etite, associated 
with epidotic hornl)l»*nde schists, and its quality is shown by the follow 
ing analysis: 

ANALYSIS OF MA<iNKTITK. LKK A^ PUCiHS. ALLKOHANY COUNTY'. 

Silica 22.74 

Motnlllc irou^ 45.44 

Sulpliur 0.049 

IMiosphorus 0.022 

Phosphorus ratio 0-048 

About 400 yards S. 'Mf W. from here the bed has been exposed od 
the land of -/"//// A. Piff/Ii,ou the summit of a high ridge, 240 feet above 
the level (►f \ho river. In* a cut lOo f<vt long, northwest and southeast, 
the soutlieasliMii eiu\ of whirh traverses a bed of mixed ore material, 
reported to Ik^ 40 fert (hick; wliih.' \hr northwestern end cuts through 
about .'»(> fr(M of siiuihn-, though harder juaterial. Between the two i^ a 
decoui|)ose(l fehis|>athic uias.s, ^vhich is j^robably a local "horse," but- 
the condition of iho (►jicnin^ was sucli that a very definite idea of the bed 
at this point canimt ho .irivon. T\\o oi-e is a coarse- granular, friable, 
'nan^aiiifoi'ous njaiini'tiio. and the uanizno is liornblende, epidote, quartz 
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and feldspar. Several analjcsce sliow the ore to contain: 



ANAL.V3ES "IK MAONKTITB. JOHS I 



(1) 



SUlca 21.U 

MetallicarMi 43.1T 

MetAlllc mangancae 4.A2 

Sulphur 0.CH8 

Pliuepbonu 0.006 

Pliosplioms ratio 013 



V COUNTY. 

(2) 

44.13 
1.42 
0.128 
0.008 

018 



Four liundred yards Bouthwest from here, ne-ar the boundary be- 
tween Alleghany and Ashe counties, on the land of If. B. Smith, a 
BbaJlow, oaved-in opening, 50 feet long (K. W. and 8. E.) exposes 2 feet 
of soft micaceoua ore, below which a body of liaidt-r ore, 4 feet thick, 
is reported \o exist, bnt it is not now visible. Tlie dip Is 57' 8. E,; the 
etrike is N. 27* E. 

An analysis of this ore shows: 

^^ A similar micaceous ore is seen on the I^cnh Danry place, southwest. 
I from Smith's, but the openings are incomplete and offer no definite data. 
An analy^ of a surface sample ahows: 



LYSIS OF MAGHETITK OBB, W. B. S«1TU'S. ASUB OOCKTV. 
(1M> 

Metalllu iron 65.78 

phosphorus 0.040 

Phosphorus ratio 0.071 



(103) 

MetalUc iron' 63.49 

Phosphorus O.lTfl 

Phosphorus ratio 0.27G 

The prospectB on the Smith and Dancy farms are not encouraging. 

BlJlCIC PUOI'EBTY, — Thu ui'st notjible exjjosure occurs on the Black 
property, on. the northwestern slope of Helton Knob, on the waters of 
Grassy creek, where several old forge banks are located and whMicfi 
the Pasley forge still draws its limited supply. The old openings have 
now completely fallen in, and nothing can be seen excepting the fact 
tliat there seem tfl be two beds about 30 feet apart, the upper one of 
which is reported to be 2 feet thick. The ore \s soft and decomposed, 
in a friable, schistose friinnrue; and it is on account of this softness that 
it was particularly prized by the forges. 

Higho* up on the same liill similar float ore \a repeatedly met with 
flcaftered over the surface, and it ^ems to cover a large area. A 
tnonel, opening into the slope of the hill to strike these ore beds at 
some depth, would soon determine their extent and thickness. 
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^^H Ad iinalysis uf this ore shown : 

^^V ANALYSIS oy SOFT MAONETITE. J. M. BLACK'S, ASHB COCSTY. 

^B (03) 

^m silica 21.02 

^B MelHllk- iron 4aiO 

^B Sulphur O.oe 

^B Pbospbonis 0.03B 

^B Phospborus ratio 0-074 

■ lu ox^plaiiatioa of the formation of these deposits of so/l ore, sikIi 

■ as occur on the Black, Bed Hill, and other properties to be described 

■ hereafter, it may be said that all iiidicatjons go to uliow that they are 
I undoubtedly due to the bi-eaking down of the original ootcrope of mag- 
netite and magnetic rocks, subsequent to the erosion of the more readil; 
decomposable surrounding strata, and their conxeqiient spreading over 
large superficial areas of comparatively limited depths. At the same 
time their replacement may have been »o regulated by nature tliat tJiey 
still exist in workable deposits, and (he original beds might be expected 
either directly beneath or in close proximity to them; but this can only 
be definitely settled by further exploitation. 

As shown in several places, much of tliis -'soft" ore can be conceu- 
trated to a comparatively high.grade material by simple washing alone, 
and there is no reason why, l>y means of magnetic concentration, a 
highly desirable product sliould not be obtained. Et-en the hard ores, 
high in silica, are susceptible of concentration, after previous crushing, _ 
by this process; and at the well known Cranberry mines in Mitchell _f 
coimty experiments are being can-ied on siiccessfully in tiiis direction. 

The practice at the Pasley forge is to wash this ore (analysis 93) iiw~^ 
a very ru<lely constii'ucted inclined wooden trough by a gently flowin;?;:^ 
stream of water, agitating the mass with poles or rakes. The effect o ^^i; 
,.tbi8 treatment is shown by the following analysis: 

ANALYSIS or Washed orb frou j. m. black's, ashe cocmty. 
(05) 

SUlcft 11.US 

Metallic Iron 58.03 

Sulphur 0.068 

Fbosphorus 0.033 

Pbospbonis ratio 0-056 

[An analysis of the wrought forge iron made from this ore show-i 

ANALYSIS OF BAB IRON, PASLEY'R FOROB. ASHB QaVHTY. 

(411) 

SilicoD 0.-te2 

Carbon 0.154 

Sulphur 0.011 

Pbospbonis 0.012 



MAQmrrjTB obbb, ashb county. 



An analysis of the cinder shows the great waste of iron i 
process, it being richer than the raw ore itself. 



ANALYSIS (IF CINDER, P48LKTB FOSOR. ASHE COUNTY. 

(41T) 

Silica 1T.55 

Iron monoxide 66.81 

Manganese oxide 2.92 

Aini' lnn 4.-lti 

Lime 4.64 

Mogneela 3.02 

Iron dteulphide 0.472 

Phosphoric add 0.169 

100.039 

Metallic Iron 52.13 

Sulphur 0.252 

Fhosphoms 0.V73 

.^boat i mile slightly south of west from the old " forge " openings 
d^Mscsribed, on the Black place is a very prominent outcrop of hornblende 
gT»<3t-i^w, at least 40 feet high, containing small lenticular masses of hard, 
cozin.'pact magnetite, showing a thickness of 3 feet at one point. 




Pig. 31.— SliawB ore lensM In hornblende gneiaa, Black place, AsBe county. 



About 200 yards 8. 60° W. from the above, on another ridge, large and 
luavy mniBww of float ore were observed, indicating the existence of 
snothOT partial series of ore beds, but no openings have been made. 



142 II^ON ORBS OP NORTH CAROLINA. 

An analjedfl of this float ore shows: 

ANALYSIS OF HARD MAGNBTITE FLOAT ORE, J. M. BLACK 'S, ASHE COUyTY. 

(94) 

SUlca 22.37 

Metallic iron 49.70 

Sulphur 0.09 

Phosphorus 0.039 

Phosphorus ratio 0-078 

By means of the dip needle the ore was traced across the summit 
•of Helton knob, wliich rises to an altitude of 3410 feet above the sea 
leyel. On the southwestern slope of Helton knob sev^al small open- 
ings on the property of Joseph Jones expose the ore bed, but not 
sufficiently to f umisli much definite information. 

BlevinsOre Heds.— On the western foot-hills of Helton knob, on 
Roberts branch, a tributary of Helton creek, Vt^sse are a nmnb^ uf 
openings on the land of David Blevins. Opening No, 1, 200 yards S. 
45' E. from the liouse, 60 feet above the level of the branch, is an 
open-cut, 48 feet long, 8 feet deep and 6 feet wide, exposing three streaks 
of compact magnetite in a gangue of hornblende and q[>idote, respect- 
ively 7^1 4^, and 2 feet in thickness, separated by gneissoid material 
and dipping 40' S. E. The total thickness, including the gneiss {MuiangB, 
is about 35 feet. An analysis of a sample taken across the entire bed 
shows: 

ANAI.YSIS OF MA(iNKTlTK (UtE. DAVID BLEVINS, OPENING NO. 1, ASHE O^UNTY. 

(51) 

Silica 29.90 

Motnlllc iron 36.35 

Sulphur 0.038 

rhosi)honis 0.022 

riiosphonis ratio Q 060 

O/fnii/N/ \o. v> is about 100 foet N. 70" E. from No. 1, and 130 fee: 
abovi* It in olt'vaHon. on tho southwe«tem slope of Helton knob proper. 
II. roiisJHis <»f a small caviHlin opencut, in wiiich nothing is visible at 
pr<»Hrnl, bu( s<Huo looso ore on the outside, of which an analysis shows: 

• \l \-\< <•! M\(i\l Mil «»Kr. n\VlI» KI.EVIN^. OPENING NO. 2, AS^HE COrXTT- 

(52) 

Silira 31.67 

M.M.-illii- ir.^n 32.06 

Sulphur 0.042 

I'hnsph.u-u-; 0.103 

riiov^phorns r.iti.» 0.315 



auQNariTa orbb. asbsi oouhty. 



148 



' These aualyses aru not very encouraging in their results, but a fair 
t of the quality of these ores can only be made by exposing the beds 
more thoroughly in deptJi and extent; and in fact this applies with 
equal foi-ce to the entire region. There ai-e a number of small pits on 
the Itlevins plac^, between Nos. 1 aiid 2, whose position sliows that the 
ore-beailng formation covers a wide belt here, and this is also Bubstsji- 
tialed hy nnmenma dip needle observalions. It may as well be stated 
here that the ivsiills of such dip needle observations are never very 
definite or conclusive; the attraction may be as great over a magnetic 
rock as over a rich ore bed, depending upon conditional circumstances; 
so that the above statement of a uific ore belt does not necessarily 
mean that it is cliarged with workable lenses. The attraction may be 
dne simply to large masses of economically worthless magnetitic rocks. 
It is only with the pick and shovel that we can discover the trne value 
and nature of the deposits. The value of the dij) needle is to locate 
such points that will warrant further search. 

Ked Hill Deposits. — Towards the southwest, between Roberta 
■ branch and Helton creek, at a distance of alwut i mile, is the Red Hill 
property, over which a number of openings have discovered a mther com- 
plex and widely distributed ore formation. The main opening, Xo. 1, is a 
trench over 200 feet m length (N. and B.), through the comb of the hill, 
about 170 feet above the level of Helton creelc. It exposes a decomposed 
schistose and argillaceous material, carrying almost tliroughout its 
entiis extent mixed masses of soft ore, hard ore, and crystalline sandy 
ope, distributed irregularly through the gangue; it is evidently one of 
the broken-down deposits before alluded to. At the eastern end of the 
cut the pi-esence of p.\Titea was noticed. 

An aoalysis of nn average sample of the ore in this cut shows: 



ANALYSIS OF M.lGNETrrE DUE. L-^NQ T 



CM) 
. .19.83 



Metallic Iron 51.S 

Sulpbur 0.137 

Phoephonis 0.042 

Titanic add 0,207 

Fhoephonis ratio 0'081 



Opetiiiig iVo. 2, 30 yards nearly west from the north end of the " long 
cut," exposes a solid bed of hard magnetite in epidote and quartz, over 
5 feet thick; the foot-wiill is ^eiss. wbidi dips 44' S. E. No pyrites 
was observed. An an«Ijili'5l;"i\i tin' ..re lo be quite lean, tiiough 
extremely low in sulphite it' (iruin. 
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ANALYSIS OF MAGNETITE, OPENING NO. 2, RED HILL, ASHE COUNTY. 

(55) 

SUlca 32.06 

MetaUlc ii-on 37.14 

Sulphiu* 0.071 

Phosphorus 0.004 

Titanic acid 0.106 

Phosphorus ratio QIQ 

Openifig iVo. 3, tlie most northerly, is a cut 30 feet long and 7 feel 
deep on the northwest side of the hill^ near the head of a small brandy 
and about 600 feet N. 24" W. from the north end of the "long" cut, 
partially exposing a body of magnetite associated with hornblende, 
epidote and quartz, and showing much pyrites in places. The true 
thickness of the ore bed cannot be determined from the present condi- 
tion of the opening. The lean character of this ore is shown by tlie 
following analysis: 

ANALYSIS OF MAGNETITE, OPENING NO. Sl, RED HILL, ASHE COUNTY. 

(53) 

SUica 32.69 

Metallic iron 36.41 

Sulphur 0.20 

Phosphorus 0.003 

Titanic acid 0.118 

Phosphorus ratio 0.008 

Opening/ jS'fj. 4, also known as the Blevins opening, is situated about 
200 feet S. 17' PI from No. 3. It is a cut 20 feet long by 10 feet deep, 
partially exposhij^ a face of ore, with epidote-gneiss gangue <x*cuiTin.ir 
in streaks. 

Opening JN'o. 5, on the iimnediate northern bank of Helton cra^k 
and HO feet above it, near James I^>velace's house, about 300 feet S. 
20' W. from the south end of the '*long'- cut, exposes a broken bed of 
compact ore niattMial. nia«»ne(it«* distributed tlirough a gangue of horn 
blende and <rneiss in varying j)roportions, split by a lens of highly 
jiyritiferous ore al>out ."> ftvt thick. 

An analysis of a samj)le taken across the bed shows: 

ANALYSIS OF PYKlTIFEHofS MAKNKTITE, KED HILL, ASHE COUNTY. 

(."Ml) 

Silica 41.13 

Metallic ii-Mi 23.39 

Sulphur 1.07 

Phosphorus 0.109 

Phosph<>nis r.nin 0.406 
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The concluflion ia that there are streaks of jiyritiferous ore throngh- 
out tiliia part of the bed, which are very liable to increase in Bulphur with 
depth. On the south side of the hill there are many oridences of oM 
and scattered diggings, made in former years to supply the neighboring 
forges. NotwitlistaDding the apparent low grade of the Hed Hill orea 
in iron, as shown by the preceding analyses, they are worthy of furthwr 
investigation; indeed, the prospecting done here amounts practically 
to little. As is unfortunately so often the case, the diggings have not 
eren been prosecuted with a fair degree of intelligence, being super- 
fldal and incomplete, partially uncovering an ore body without probing 
any further to determine its thickness and quality in depth. 



Fig. 38. — Showing pyriliferous ore body. Red Hill, Aslie :;i 



ntj. 



The soft ore is admirably adapted to magnetic concentration, at- 
tiiough it is very doubtful if it exists in any quantity, being most likely 
tiie weathered and broken-doivn portions of the original beds or lenses, 
which latter must be and are found in depth, hard and unaltered. It 
will require a greater amoimt of preliminary development work to make 
the exploitation a just one, The lenses may iiiden with depth and con- 
tain much cleaner ore, or vice versa; at any rate the conditions must 
"be carefully determined in oi-der that a definite opinion may be arrived 
at The ore is low in phosphorus, far below the Bessemer limit; as 
' mentioned, the great danger is that it may become detrimen- 
ft in sniphnr t>elow the water level. 

" >;oii nEPdsiTS. —On the sonth side of Helton creek the 
i over SlcCliire'a knob, which rtees ta an altitude 
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Opening ,Vp. 3, also known as the Blevins forge opening, ifl a amall 
dijfelng TiOO feet N. 15" E. from the Tolley opening, and 50 feet below it 
In elevation, on the north side of the knob. The lied ia reported to be 
3 feet thick, bat cannot now be seen in place. An analyaia of a sample 
taken from the old dump on the outside of the pit shows: 

ANALYSIS or UAONETITE URE. BLEVINS f\ll(OE OPKM.SO, MCCLUBK'S ESi'B. 

(61) 

HUlca 22.78 

MetaUic iroa 43.03 

Sulphnr 0.02 

Pbosplionta 0.14 

Phospbonia ruli'j 0.325 

On the hillside near the head of a big hollow, 200 feet nearly south 
^m the Btevins openiog, another outcrop makes its appearance, but 
i not been opened. Its quality is shown by the following analysis: 

OF- HAONETITK OKK, S\TttRAI, OUTCMilP. McCLURE'S KNOB. 
(82) 

SlUca 28.78 

MeteUlc Iron 4138 

SnJphur 0.03 

FhoBphonis 0.03 

PhosphoruB radu . , 0.070 

There is a series of old forge dij^gii^ on tiie comb of the ridge, about 
120 feet north of this point, but they are overgrown and nothing can 
be seen. 

Sevenil hundred feet east of here, and at the saim- elevation, is a 
shallow opening, merely uncovering the top of tlie ore. 




^' E. from the old forgo diggingf, and about i:t5 feet below 
■atioit. 

a If-ns of ore 3 feet thick, fmm a lo Ji feet below the 



I*> 
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Surface soil, resting on a foot- wall of micaceous schist The dip is 26' 
& K Several analyses of this ore show : 

ANALYSES OF MAGNETITE ORE, PRICE OPENING, MCCLURE S KNOB. 

(57) (68) 

SUica 11.46 laSO 

Metallic iron 51.30 46.87 

Sulphur 0.06 0.025 

PhoBphorus 1.12 0.904 

Phosphorus ratio 2.183 1.970 

The excessive percentage of phosphorus is notable and surpriong, 
and will practically condemn it in this region of usually low phosphom 
ores ; in fact the McClure knob ores are with few exceptions all of them 
above the Bessemer limit. 

Towards the southwest the magnetite formation crosses Old Field 
creek and seems to gradually widen in extent 

Poison Branch Ore Bed.— At the head of Poison branch, on the 
divide between the waters of Old Field and Silas creeks, about 1 mile 








^pp^r Outcrop ZSfo fy 




Lomr OiiTero/f 







Oiif&rap 



F\i;. :u.— Showing position of openings, Poison Brandi mlnet Ashe coonly. 

(air lino) S. 15' W. from the summit of McCSure's knob, a bed of or 
hiU4 lMH»n diH(M>vored at tlie ** Poison Branch bank," from which ore 
iii otut t imiD mined for some of the old forges. 

The main opening is on the northeast side of the road, as shoin 
Kir 
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It is tflarge opencat about 30 feet de^, but badly caved-io at present, 
showing two outcrops, the upper one (fig. .15) being viaible only. in tlie 
upper end of tiLe cut just below the surface soil, where it meaauree about 
4^ incbee in thickness of friable crjetalline magnetite, comparatiTely 




Fig. 35.— Upper outcrop Poison Branch mine Ashe count]'. 



(a) Decomposed red schist (magnetic) 

(b) Yellow, ftrenaceons clny 4 inches Hilck. 
<c} Mica BcUst, 6 inches thick. 

<d) Quartz setun, 1 inch th cli 
<e) Decomposed schist. 

clean, below which is a bed of argillaceous schist and claj of a deep 
vermilion color, impregnated with fine B\ot or^ being in all probsbilitj 
a more decomposable part of the ore bed itself; unfortunately the cut 
liaa not been extended far enough in this direction to determine its true 
Iblcbneaa. 




BV. 36.— Lower oof™-* » 
BielnwnrlKMl la* 



■irauch mine Ashn ''.iinty. 

>m hi:ri% at th*; lMitf/>iii of tli*; 
•ed, but anthf.ntii: rr^ixfru 
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(65) 


(68) 


(67) 


(68) 


(68a) 
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20.36 


12.31 
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61.44 


45.06 


56.05 


56.00 


50.77 


6a23 


0.060 


0.130 


• • • • 


0.050 


0.076 


• • • * 


0.003 


0.011 


0.071 


0.013 


0.016 


0.011 
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0.040 
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250 1^0^* CUBS OF NORTH CAROLINA. 

It is a hard ore and the gangae is entirely homblendiCy wlUle in tlie 
npi)er bed it is micaceous. The strike is N. 40' E^ and the dip 40* &E. 

About 150 feet northeast from here is an old forge digging of oon- 
siderable dimensions, but no ore can now be seen in place. »0n tiie 
south side of the road the ore bed has been explored in a small opening 
but only the top of the ore adjoining the hanging-wall, which is horn- 
blende-epidote, can be seen. Some analyses of these ores show: 

ANALYSES OF MAGNETITE ORE, POLSON BRANCH, ASHE COUNTY. 

(63) 

Smca 28.60 

MetaUlc iron 37.30 

Sulphur O.OiK) 

Plioq>horus 0.014 

Titanic add 0.082 

Phosphorus ratio 0-038 0006 0-024 0.127 0.083 COSl aOS 

No. 63 is from the opening on the south side of the road. No& ^ and 68i 
are from the upper part of the bed in the opening on the north side. The othes 
are from the lower part. 

Several hundred feet northwest from here some small oj^enings, 
showing fragmentary loose ore on the old dumps, attest the fact of 
another bed parallel to that just described, but nothing can be learned 
of its extent. 

In a southwesterly direction the ore has been traced to Silas creA. 
but no oponinjjjB of importance have been made. 

At the junction of the Jefferson and Poison branch roads at Silas 
creek, on Afufirnn Barker's land, several small pockets of red specular 
iK^iatite in a quartz pinc:ue oc^iiir in a cut iilonj? the road; over 10 years 
aii^o a Khaft was sunk here to a depth of 20 feet, now completely filled up. 
in wlii( h ihnM* f(H*t of ji^ood ore is reported to have been discova^; the 
Htrikr of Uie country rock ({^leiss and mica-schist) is N. 30° E.: dip. 31' 
S. E. An analysis of a sample taken here shows: 

WALY^IS or KKD SPKCl'LVU HEMATITE, MUNROE BARKER'S. SILAS CREEK. 

ASHE COUNTY. 

(92) 

SllliM 13.06 

Mrtnlllo Inm 55.83 

Siilplmr 0.040 

riiosphorus 0.059 

IMiosphonis ratio 0.105 

A siniil;ir on* is found nearly 2 miles northeast from here on the 
nj' ,/(,/nt WtiatL on tlie wnrers of Old Field creek, in small scatter 
fjic<^ frajrnH^nis, an annlvsis of which shows: 



HBUATITB AND UAONSTITB ORBS, A8HXI COXWTX. ^51 

A^AL^eiS OF BSD SPEOULAR HBUAtlTB, JOHN WTATT'S, OLD FIELD ORBEK, 
ASHB COUNTY. 

(91) 

aUcs 4.48 

MetaUlc Iron C1.27 

Sulphur 0.026 

" RiosphoruB 0.047 

Pbosphonis ratio 076 

Hie prospects of finding workalde depoBits of this qtecular ore are 
TeT7 discouraging; lb occurs, in almoet ever; instance, simplj as coat- 
ings or soiall e^regated seams in qoartz. 

To continue on the magnetite belt, about | mile B. 41° W. from the 
Poison Branch bank the ore makes its appearance on Munroe Barker's 
"Sob " place, on the summit of a ridge, and has been ver^ imperfectly 
explored by shallow pits. The country rock is hornblende schist, strlk- 
Ing v. 36* E. An analysis of a surface sample shows; 

ANALYSIS OF K AQNETITB ORB, HUNROB BARKER'S " BOB " FLACK, ASHB COUNTY, 

(98) 

Mllca U.01 

Metallic Iron 53.B6 

Sulphnr 0.027 

Phosphorus 0.034 

Phoephania ratio 0-063 

Kearly 1 mile S. 70' W. from the above point three nmall openings 
on the land of Samuel McClure discover the existence of several parallel 
beds of magnetic ore in hornblende gangue; prospects are not enconr- 
a^ng; the strike of the country rock, ayenilic gneiss, is N. ^0° E. ; dip, 
S. E. Analyds of an outcrop sample shows the extremely lean character 
of this ore: 



ANALYSUt OF MAONETITB ORE. HAK'L UCCI.URE, AHHK COUNTY. 
(07> 

Silica 38.n 

Metallic iron 27.40 

Solphnr O.Ott 

Phosphorus 0.(W3 

Phosphonis ratio 0.303 

About 700 yftnl« S. 4.>' W. iMa here, on Gnir»e»-ine creek, a branch 
of IJttle I'iney cr«^k, a, shallow jOttAKJhe road on ■l>ihn T'arsimy Iiin<l 
shows 3 ft>4^ of '¥<U 'l<->-<irut>oiM^^^^^^b>^''^" ^''^i^'"" '"" '* 1" ^^^' 
partiaitjfl 




X62 IB0N OBBB OF KOBXH CAMGUHA. 

AHAliTSIS OF XAONSIXTB OBX, JOHN PA]I80NS% ^tLAnWXM GBSBK, ASHB OOOHL 

Smca *.. &94 

Metallic Iroii HaSD 

fiW^Qr 0M6 

VhOBifbxmm <MK>ft 

Pluwlionis »tlo .'...*...• 0,007 

« 

Iieai than ^ mile northwest from here cm 1^ ranuoit of a hic^ lidge^ 
200 yaids southwest of Grapevine ereek) <m Hie koid of G^ Dou^ 
BlmrinSf a bed <rf veiy haid, ootiq[mct magnetite ia ^ 
epidote is discovered, showing a thickness of at least 8 f eet^ as fto ai 
exposed. 



% ^mttltft <• C-t«i»%«,. 




Fig. 87.— fihowtng ore body at Bonsias BtafriaS', J«ba eoonlF. 

The strike is apparently N. 66* EL, and ^ ^ <S* S.B. Seveid 
analyses show the ore to be so M(^ in phoqplMra^ itmiBast to the Frifle 
ore on Mcdore^s knob, as to practically condemn it 

ANALYSES OF HAQNBTITB ORB, G. DOUGLAS BLEYINS', aRAPBVINB GRBBK, 

ASHE COUNTY. 

(69) (70) 

SUlca 2a90 27.67 

Metallic iron 40.68 40.62 

Sulpliur 0.09 0.005 

PhOBphorus 0.904 0.740 

Phosphorus ratio 2.222 1.821 

To show the great width of the general ore-bearing belt, ore has bean 
found still northwest from here, on the divide between the waters of 
Silas and Grapevine creeks, but has been explored saperfldally only. 

Pursuing our southwesterly course, the ore formation assumes a v^ 
marked and peculiar characteristic; it becomes manganiferons^ and in 
places very highly so. 

PiNEY Creek Ore Bed.— Crossing the ridge about ^ mite southwest 

from Douglas Blevins', a bed of manganif erous magnetite has been opened 

at Ballou's Piney Creek mine, immediately on the waters of Pfaiey creek, 

U miles above its mouth, at Bailouts mill. The ore is very coarse-gran- 

' matrix of brownish-black manganese oxide. It is exceptionally 
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are and practically teee from gan^e tbronghout its entire extent. The 
pper part of the bed shows ^ feet of solid, hard ore, beneath which is 
boat 1 foot of soft manganiferons ora The bed ia probably even 
licko- than this, as Its full extent has not been uncorered. 
Some analyses of this ore show : 



ANALYSES OF UANOANIFBR0U8 HAa.NETITE, PINHY CREEK BANK, 



(26) 

SUlca 0.614 

MetalUc Iron 65.09 

Metallic manganese. . 3.98 

Sulpbnr 0.007 

Pbospbonts 0.019 

TlMiiic add 

Phosphorus ratio.... 0-039 0.114 0027 0-056 0006 0.016 



ASHE COCNTY. 








(27) 


(28) 


(29) 


(30) 


(31) 


9.05 


3.12 


10.64 


0800 


3.20 


51.68 


62.10 


■S&.35 


65.65 


65.40 


0.66 


3.66 


9.C3 


3,83 


2JS8 


0.055 


0.085 








0.01)0 


0.017 


0.01-2 


0.040 


0.011 



Francis Orb Bed.— Crossing Pinej creeli, less than i mile sU^tly 
oath of weet from here, a bed of similar ore, though perhaps more 
aanganlferooB, has been opened on a ridge some 250 feet above the 
Bvel of the creek, on the land of Bobert Frauds. A slope, 20 feet de^, 
xposes 10 feet of soft manganiferous ore on tlie outcrop, pincliing oat 
o considerably lees Hian this at the face of the sama 
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i body on tlie Frnuds place, Ashe county. 



Throughont this soft material are scattered grains of hard magnetlt& 
niere is evidently a roll of fold in the bed at thb point, the dip being 
abnormally 20* north of east, and the strike N. ^^' W. The foot-waH 
B a decomposed feldspathic material. The ore carries an exceeshe 
unoont of hygroscopic moisture. 



j[54 ^<^^ ^^^3 ^^ NORTH OAROUNA. 

Analyses show the following interesting composition: 

ANALYSES OP HANOANIFEROU8 HAONETITB, FRANCIS SLOPE OPENIKO, 

ASHE C50UNTY. 

(33) (34) (35) 

Silica 10.82 3.40 6.09 

MetalUc iron 47.43 27.23 47.45 

Metallic manganese &96 5.22 9.10 

Phosphorus 0.086 0.058 0.102 

Hygroscopic water .' 42.00 

Phosphorus ratio 0.180 0.213 0.215 

No. 34 is the natural ore. Nos. 33 and 35 are dried at 212* F. 

Float ore is found scattered over the hill to the northeast of tbis 
opening, and immediately on the roadside a tonnel was drlyen some 
75 feet long, but it has caved in at the face. An aaalyBis of some loose 
ore, found on the dump outside of this tunnel, shows: 

ANALYSIS OF MANOANIFEROUS MAGNETTTE ORE, FRANOIS TUNNEL, ASHE COUNTY. 

(82) 

SUica : 1.73 

MetalUc iron 04.61 

MetalUc manganese 3.19 

Sulphur 0.040 

Pliospliorus 0.120 

Phosphorus ratio 0.186 

About J mile due west from here a bed of very hard^ compact, crys- 
talline magnetite has been opened at two points, differing 100 feet in 
eli'vation, on Jaroh Slew<irl*s land ncir the summit of Ttirkey knob. 
The gangue is epidote, gneiss and quartz. The openings were filled iiu 
but the ore body is reported to be 5 feet thick. Several analyses show 
its composition to be: 

ANALYSES OF MAGNETITE oHE. TURKEY KNOB, ASHE COl'NTY. 

(100) (101) (102) 

Silica 15.22 26.56 

Metallic iron r)9.36 47.14 a3.50 

Sulphur 0.015 0.06 

Pliospliorus 0.015 0.023 0.006 

Titnnio ju*i«l trace. 

Pliosi)liorus ratio 025 0048 0.C09 

No. 100, lower opening. No. 101, upper opening. 

(Iravbkai.Oim: r»i:i).— About I mile S. 30" W. from Tm-key knob and 

f mile ?^. 70" W. from ilu^ Francis slope, on the waters of Old Field 

'^k, a tri])iitary of Horse creek, several openings on the land of Joseph 

^eal liavt' (exposed a IkmI of majj^ietile ore which was worked a num- 

years a^o for some of ilie old forces. 



H 



1 openout 50 feet 



1U.0NKTITB 0BB6, ASHB OOUMTT. 



g A'o. 1, an old forge digging, is a i 
5 feet deep, badly caved in, showing a 
decomposed homblende; in the front part of the cnt is a streak of mi 
_ gouiferoiis earth about 1 foot thick. The composition of this ore ia: 

I 

^^KA long shallow trench on the edge of an open field near here shows 
' Irtoso pieces of float ore, liijihl.v tiianganiferous, bearing a strong reeein- 

blanre to tlie Piney creek and Francis ores. 

The main opening, near the summit of the lidge, in the rear of Gray- 

beal's house, is a cut about 50 feet long; it exposes two beds of orp, 

respectively 4 and 18 feet thick, separated by clay. 



OP MAGNETITE nBE, OLTi FORGE OPENINO, J098PH 

(37) 

Silica 28.95 

Metallic iron 42.60 

Uetolllc manganese 1.58 

Snlphur 0.04 

Phosphorus 0.008 

Pliosphorufl ratio 0019 




L . - 

lilg. 39.— Showing ore body on Joseph Gniybeal place, Ashe county. 

The four-foot bed in the front part of the cat shows some very com- 
pact, solid magnetite fiee from g-mgue, wlule that in the upper bed ia 
mixed with hornblende Anah^es of this ore show 

ANAT.TSES OP SHriNETITR "RE, MAIN OPEMSO. JilBEPH aRA^3E.lL's, ABHK COUNTY. 

(30) (38) (39) 

aUca 6.85 11.57 8.77 

Hetulllc iroti ft3.56 SJ,24 56.09 

Sulphur rrace. 0.075 0.05 

Titanic ndfl 0.06 .... .... 

Phoaphorus 0.009 O.fKK 0.031 

Phoephoms ratio O-OW 0-009 0055 

I; 36 and S9 rrom loner bed. No. 36 from upper beil. 



•j^gg IRON ORBS OF NORTH OAROLINA. 

Other analyses of ore from the Graybeal place show: 

ANALYSES OF MAGNETITE ORE, JOSEPH GRATBEAL'S, ASHE COUNTY. 

(40) (41) 

Metallic iron 67.18 64.04 

Phosphorus 0.010 0.009 

Titanic add 0.100 

Phosphorus ratio 0.014 014 

One mile above the mouth of Horse creek and about 100 yards fn>m 
the northeastern bank of the creek, a bed of manganiferoos magnetlta 
precisely similar to that at Piney creek, has been opened at BdUov^t 
Horse Creek ore hank. 

The ore is a coarse-granular magnetite^ diaseminated in a mangan- 
iferoos and hydromicaceous matrix, which on long exposure deoompoecs 
into a soft rich shot ore. The opening is in shape of an nnderent in 
the side of the hill, into which it extends perhaps 50 feet as a slope, the 
lower part of which was filled with water, prev^iting a close examina- 
tioiL The dip is apparently towards the northeast; as far as exposed, 
the thickness of the bed is at least 6 feet, the low^ two feet bemg tibe 
harder. Ore was formerly hauled from h«*e to the Lanvd forgie, 12 mitei 
distant (see page 132). 

Several analyst-s of the Horse creek ores show: 

ANALYSES t»F MANOANIFERt^rS MAGNETITE. HORSE CREEK BAXK. ASHE 03r>"TT. 

(42> (43) (44) 

Sllk-a 1.9t> 458 4.12 

MetaUii' inni 62.4S W.02 64-5S 

Motallio mang:inese 3.06 a85 2^*1 

Sulphur 0.072 a007 

Phosphorus 0.019 0.006 0.011 

Phosph.^ni^ niri.^ 030 Cll S-CIT 

Abcmr 1 mile almost due west from here, the ore body rises over 5i") 
feet aK^ve tlie level of Horse creek on Hampton vno^. over which it has 
bevn traced for a oonsidemble distance \\ith the dip needle: tc: 
none of the oj^emnirs trive any idea of the size of the bed; nor can it he 
•!-r.:.:>.-iy asr^'riain*-*! A\!>tlier tLis Ivloriirs to the same rangv? as tJ^e 
Hoi^^e creek and G ray Kal ores or not: it lacks the manganiferotK ohar- 
:iC:erls::cs r^f tV-os*:* o:v>. an..l :ni>>t prnb:ibly is an independent pariLl-rt 
v-e^. T::- •:;•/.::»' of :he ore is sh«'wn bv '^l.*- fMllowinff 
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The gi-neral ore formation continuea ia a soutliweeteilv direction 
through the central, western and southwestern portions of the countjV', 
along the waters of North Fork and to the west of the Tliree Top 
mountain range; but it is traced with difficulty, and as yet few beds of 
importance liaTs been discovered. 

Wilcox Ore Bed. — About i mile northwest of Di-eadea P. O., which 
Is at the junction of Btaggs creek and North Fork, 7 miles northwest 
from Jefferson, a bed of magnetic iron ore has been discovered on the 
land of Dr. J. O. Wilcox. A shallow cut has uncovered the outcrop, 
■which measured 12 feet in thickneas; the gangue is epidote and horn- 
lilende. Some 30 feet to the southwest an opencut and tunnel have been 
driven into the hillside for a distance of 40 feet, into decomposed gnei^ 
and mica-scliist ; but they are eridently situated above the level of the 
ore body, which they failed to strike, excepting some Mmall detached 
Ibises of ore in the side of the opencot. A good location may be had 
for jin adit-level lower lipwn on the slope of the liUl, by wliich the deposit 
may be explored to advantage in depth. The strike of the country rock 
ia N. 60* E., and the dip is 30° to 40' S. E. 

An analysis of this ore shows: 

SUlca 23.90 

MetalUc iron 62.90 

Sulplim- 0.05 

Phosphorus 0.019 

Phosphorus raOo 0-036 

.VJong North Fork and its tributaries (Big Laurel, Little Laurel, 
Bich Bill, Roundabout^ etc, creeks), the country rock of gneiss, epidote 
and liomblende is in places fairly charged with crystalline magnetite. 
Among other places, the farms of John W. B. Sharp. Floyd Welch, 
David I<app (on the divide between Rich Hill and Big Laurel creeks), 
the Jones heirs (on Big Laurel creek), Lee Eaatridge (on Rocky knob), 
Tom Jeokina (near North Fork, about 2 miles south of Solitude P. O.), 
Thomas Sutherland (on the northeast side of South Fork), were 
examined; but, altliough the prospects at certain of these localities may 
[ be promising, no explorations of note ha\'e been undertaken and no 
ore-beds of value have as yet been found. 

An analysis of an outcrop sample of ore from the Tom Jenkins place 
shows: 



^K&LV^lS o 



ASHK COUNTY. 



"F M.*.iNETlTR 


KB. TVISI JENKTKIt' «.-» 


' m ' 


SUI<?;i . . 






Metullif !i-oa . 




!■> 


SuljilKir 




^ 


PhospLoruii 






rhoe^ 




! 



XBg IHOy ORES OP NOBTH OABOUNA. 

;i. I'hk Titanlferouh Ore Belt. — Starting at the northern edge of 
the county, near the Virginia Stata line, on tbe waters of Little Hdtfla 
ci-eek, this, tlie most noi-tliwesterlj ore belt of importance in Ashe 
county, has been traced in a Bouthwesterty direction to Helton creet, 
near Sturgill P. O., a distance of some 2^ miles. It is approximately 3 
miles northwest of the Ked Hill belt and parallel to it. The accom- 
panying topographical sketch shows the relative positions of the optn- 
ings made along the ore belt. 

Virginia- North GaroUiia line. 




Fig. 40.— Shoning:; locatl<<n of ore lieds va the UtanlfeToua belt, Ashe county. 
Scnie 2 1q.=^1 mile. Ciiiitour Intemd, 100 feet 
No. 1, Vi'm. Young's ; Noa. 2, 8, 4 and 5, O. C. McCarter'a ; No. fl. BaagueSB 
(/ittce : No. 7, Cicero Pennington's ; Nob. 8, 9 and 10, Kirby place, 

On the propei-ty of Willia^n Yoiitig (marked 1 in flg. 40), 150 yards 
wi#x. of the Jefferson-Marion road and about | mile Boutli of tlie Virginia 
!-\:i\*: liiKt, iv very heavy outcrop of magnetite extends east and west 
aJ'.fiK the crest of the ridge, covering a width of at least 26 feet Then^ 
an: no ofienings here, but all indications point to a large deposit. The 
on: '\n a coarse-granular magnetite^ practically free from gaogne. It is 
(itiiiijfcrdii.s and has a bright silvery luster. 



TITANIFBROUS MAONBTITB OBBS, ASHB COUNTY. IQQ 

Analyses of the ore show: 

ANALYSES OP TITANIPER0U8 MAGNETITB, WM. YOUNG (NO. 1), ASHE COUNTY. 

(80) (81) 

Sflica 5.12 4.35 

MetalUc iron 50.77 52.85 

Sulphur 0.04 

Phosphoms 0.005 0.013 

Titanic add 4.95 8.80 

Pliosphorus ratio 0.009 0-021 

Tbis outcrop is traced for over 150 yards in a westerly direction 
•eross Shippey branch, where it is exposed on the 0. C, McCarter place 
(marked 2 in fig. 40), showing a bed from 9 to 12 feet tiiick, dippiug 

^jplmost vertically. The local magnetic variation is 11° W. An analysis 

^<0f the ore from this point shows: 

L 

ANALYSIS OF TTTANrPEROUS MAGNETTrE, HCCARTER'S (NO. 2), ASHE COUNTY. 

(79) 

SUica 5.37 

Metallic hron .. .• 51.75 

Phosphorus 0.018 

Titanic acid 9.17 

Phosphorus ratio 0.034 

The same bed is seen about 50 yards slightly north of west from 
here, but its full thickness is not exposed; the country rock is decom- 
posed pyrophyllite schist 

One-half mile N. 77** W. from Young's, on Little Helton creek, a 
bed of ore in hornblende, partially altered to asbestus, is imcovered in 
a shallow cut 100 yards north of McCarter's house (marked No. 4 in fig. 
40); it measured 3 feet in thickness, but was not fully exposed. 

Several analyses of the ore from this point show: 

ANALYSES OF TITANIFEROUS HAONETITB, HCCARTEK*H (NO. 4), A8HE a-^tTNTY. 

(77) (78) 

SUlca 0.90 10.92 

MetalUc Iron 40.81 40.71 

Sulphur 0.137 0.005 

Phosphorus 0.025 0.012 

Titanic add «.03 5.54 

Chromic oxide 0.<>^) 

Phosphonw ratio 053 029 

At McCarter's place iUtt outcrop (No. .1 on map, fig. 40, page 158; huH 
been exposed in a thin lia^ rver ouff frxit tliick. 

The Bauguess ore b$ 40j in ^ inih- du<* Koiitli from 

y[cOtartET'ti f^^ ''" - 4 of on*, having a voMmh 

* Aiialymfs Hhow: 
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IRON ORBS OF NORTH OABOI4INA. 



ANALYSES (^F TITANIFEROUS IIAONKTITE, BAUQUESS PLAOB (NO. 6), ASHE OOnTTT. 

(75) (70) 

SUica 6.35 7.91 

MetalUc iron 57.66 53.35 

Sulphur 0-061 0.078 

Phosphorus 0.008 0.022 

'ntanlc add 4.690 4L92 

Ohroinlc oxide OJS06 .... 

miosphorus ratio 0.013 COll 

Tlio iu«x(' notable opening (No. 7, fig. 40) is at Cicero Pennington%iXL 
WullenV rrtM'k, a tributary of Ildton creek, where a bed of ore, 8 feet in 
Uilrknepift. hiiM In^m ex].)06ed. It is a fine-gndned, oompacty sted-gnj 
iiuiKiH'tito \vi(h but little gangue, which is generally ^idote; wha 
wi^itJiiM'iMl, tho on' is friable. Its compositioQ is shown by the foUoinng 
iiiuil>'HtMi: 

ANAlAnKn Ml rilAMFKKorS MAGNETITE. PENNINGTON *8 (XO. ?>, ASHE COUNTT. 

G2) CI?) (74) 

Hllloa 4.75 4.72 5.07 

Motallto iron 52^ tS2.44 52.45 

Sulphur 0.112 OLOn 

nu^phoros 0.021 QiOOi aQ22 

'nianlc add 8.91 5l38 9J1 

Chromic oxide 1.19 .... .... 

rhosphoms ratio ^. . . . C-QiC COT 0-012 

About i milt- aiortii i.if Stiir^nll P. O.. on the waters of Helton creek 
a bivkou KhI of hard nne-grained magnetite in homMende and ejudote 
has Ihvu uncovered in :'::e openings S. 9, 10 ifig. 40» on the Kirhy phrt 
The thickness of The Ivd c«: iM n-^: be determined from the condition of 
the oivnings. b'l: :: .'jir-ears :o !:«e no: less than 15 feeL The dip of the 
accompanying: <:Li>:s a: S is aV--: 47' S. S. E. 

An analysis ■ f '>.:< rv sh-^^s :: to ty^ comparatiTely low in titanic 
acid : 

vNv-Y-'.- • va- • -::? .- >::..?• ?1a:e:. ri\:N:»s 5. » and 10 ..-f fig. 40. 
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1 8, 9 nnd 10 another bed; but the relations of these to each 
I other and to 6 and 7 are uncertain and can only be determined by a 
I Btndy of the geologic structure of tlie region. 

If the idejitification is made on a chemical basis alone, the ore bed 
L 9 and 10, which is practically free from titanic acid, certainly would 
; to a separate and distinct series; but a true and satisfactory 
lation cannot be arrived at without other evidence. 
i effect of titanic acid on an iron ore has already been discussed 
I and G7|. and it need only be repeated here that the ores of this 
rotis range are not adapted to modei-u blast furnace practice, 
larly as long as ores free from this element are available in the 
I, along the " Ballon " and '■ Red Hill " heits. 
a experiment of i-educing the percentage of titanic acid in these 
Tby magnetic separation has not been tried, but is well worthy of 
Itreetigation. 

A few conclusive points relative to the ores of the tliree principal 
or belts in Aahe county may be in place here. 

In general their quality is good; low in siilpliur, and below the 
ler limit in phosphorus. 

The mined material will, in many cases, be high in silica, but tliere 
is no reason why in such cases, by means of magnetic concen I ration, a 
bigh-grade [troduct stiotdd not be obtained. 

The fitauiferous belt is by far the most peraLstcnt, and shows a 
larger quantity of ore, but the percentage of titanic acid condemns it 
lor blast-furnace nse, in competition with iron ores less diRlnilt to 
smelt in the furnace. 

Tliere is little doubt that tliere are valuable workable beds of ore 
throughout the other two belt«, such as Ballou's, Piney creek, Gray- 
heal's, Horse cre*-k, etc.. but it will require much more extensive ex]iloi 
tation to define their tnie extent. 

Nearly all of thede ore-deposits, beidg situated on the tributariea 
of North Fork of New river, would be accessdble to a railroad built 
up that stream, which is a feasible project 

4. The Hkoww Hkmatite Oke Belt op I'hoenix and Thkee Top 
Mountains. — Along the northern base of Phoenix mountain, SJ milei 
southwest of Grumpier P. O., on Bush branch, ^ mile from North Fork, 
bed of brown hematite has been uncovered on the farm of Pcltr EU(r, 
in a trench 117 feet long (N. and 8.) by 4 feet wide by 6 to 8 feet deep; 
the floor is solid nn> in a matrix nf .dMM|HtlM mira-RchiRt and clay; 
near the ^o^f^ '^ '' " ' " ■'•-'T-*i*r*f '"--*'--' Ti fpot, shows that 
at tills point (■ blinder of llie cut 

was not devtl . (ho west a short 

tunnel was diis.ii w 'eeeA. A iiK|^it 
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exposure of similar ore may be seen } mile to the west, where it is cat 
through in the bed of Mill branclL One mile west of the " long trench,** 
a shallow pit on William Childer's place rereals some scattering frag. 
ments of ore, but shows nothing in place. About 200 yards east of the 
*^ long trench" a small pit on Milton Kilby^s place shows similar fragment- 
Qspy nodules. There is not much doubt that this brown hematite is a sec- 
ondary formation, occurring in thin, irregular sheets or pockets, resulting 
from the disintegration and leaching of ferruginous rocks higher np on 
the slope of the mountain. 19iese leachings have been redex>osited in 
the impervious clay soil below, the latter resulting from the decompo- 
sition and situation of the surrounding schists. The prospects for find- 
ing any quantity of this ore are therefore to be discouraged. 
Several analyses show its composition to be: 

ANALYSES OF BROWN HEMATITE, PHOENIX MOUNTAIN, ASHB COUNTY. 

(23) (24) (25) 

SlUca 8.79 10.33 

MetaUic iron 5i.l8 54.55 48.70 

MetolUc manganese 0.71 .... 0.774 

Sulphur 0.008 

Phosphorus 0.100 0.0043 0.011 

Phosphorus ratio 0.184 0008 0.022 

Some 3 miles east of filler's and 6 miles north-northeast of Jefferson, 
at the foot of Little Phoenix moimtain, similar blankets or pockets of 
brown hematite are fomid on the land of Ismc Hudler, The quality 
of this ore is shown by the following analyses: 

ANALYSES OF BROWN HEMATITE, LITTLE PHOENIX MOUNTAIN, ASHE OOUNTY. 

(84) (85) 

SUica 8.95 

MetaUic iron 52.54 63.23 

Sulphur 0.061 

Phosphorus 0.148 0.145 

Phosphorus ratio 0.281 0.272 

The southwesterly continuation of this ore zone is found along tho 
western slope of Three Top mountain; it has been exposed by a small 
cut on the land of Floyd Welch, but does not show a thickness of over 
8 inches. Two analyses of samples from this point show : 

ANALYSES OF BROWN HEMATITE, THREE TOP MOUNTAIN, ASHE OOUNTY. 

(80) (90) 

SUica 14.98 

MetaUic iron 44.87 46.53 

MetaUic manganese none. 

Sulphur 0.23 .... 

Phosphoi-us 0.165 0.41 

Phosphorus ratio 0.367 0.881 
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5. The Magnetite and Specular Ores op the Northwestern 
Part of Ashe County.— This part of the county is so inaccessible and 
has been so little explored that but few general notes can now be given. 

On the Bm Oreer place, near the waters of Little Horse creek and 
about 7 miles northwest from the mouth of Horse creek, a bed of mag- 
netic ore lying nearly vertical has been discovered and partially opened; 
the top and one side of the bed have been exx>osed to a thickness of 9 
'feel^ but it has not been cut entirely across; the ore is a hard, dense 
magnetite in a gangue of epidote and hornblende, and shows the follow- 
ing composition: 

analyses op magnetite orb, ben oreer place, ASHE COUNTY. 

(48) (49) (60) 

SlUca 22.34 14.60 21.88 

Metamc iron 40.82 51.40 50.16 

Sulphur 0.09 .... .... 

Phosphorus 0.10 0.040 0.042 

Titanic add 0.160 0.317 0.390 

Chromic oxide none. .... 

Phosphorus ratio 0.245 0.095 0083 

It has been suggested that this ore bed may belong to a common 
belt with the Kirby ore (described imder the Titanif erous Zone on p. 160;. 
A chemical resemblance is apparent, but a correlation on this ground 
alone is not allowable. 

On Little Horse creek, 1^ miles northeast from the Ben Oreer open- 
ing, a body of magnetic homblende-epidote has been exposed on thf5 
Thomas Hamm place, but it is too lean to deserve further notice. 

Deposits of specular ore have been variously reported as occurring 
along the southeastern slope of Pond mountain, in the? oxtreinf* north- 
western comer of the county, and although there may be small pocketM 
of superior ore, it is not believed that they exist in sufTlcir'nt rpiantity 
to be of economical importance. 

6. The Gossan Ore OF the Ore K'sow ('oi»i»eu ICANciE. — In tin; 
extreme eastern part of Ashe county, on the watcjrs of lV>k cn5ek, f) 
miles slightly south of west from JefTerw>n, is situatHl the Ore Knoh 
Copper mine, wiiich was at one time quite ext^^nsively workr^l. Tli*) 
vein is a copper-bearing pyrrhotit(;, avr?raging 10 Ut^t in thickne/4M; the 
oonntry rock is gneiss and micaschist; the strike is N. €A)* K., and fiie 
dip nearly vertical. 

The upper part of this vein has Ikstju hU/'TcA by oxirhili^m, f<innin^ 
a " gossan ^ of brown hematite ore which is nfjK^rt^^l to have an av^fra^e 
depth of 45 feet. Jn th^- nort.heastf?m exU^nsion of thin b<flt, In I Vwiill 
county, Va., this gossan has b^^^me an imiKirtant source o' 
w iron ore to the Southwestern Virginia f unuii 
a similar goflsan has recently ^jeen worked i 
at IDddlesboro, Ky, 
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The inaccessibility of the Ore Knob mine and the siliceous character 
of its ore will scarcely mark it as a valuable source of supply, certainlj 
not for years to come, unless indeed it is used in admixture with the 
richer magnetites in local furnaces. 

The quality of the ore is shown in the foUowing analysis: 

ANALYSIS OF BROWN HEMATITE (OO^SAN), ORE KKOB MINE, ASHE OOUNTT. 

(86) 

Smca 24.10 

Metallic iron 41.75 

Metallic mnngauesc 1.71 

Metiillic copiMjr l.OS 

Sulphur 2.91 

Phosphorus 0.088 

l*hosphorus ratio 0.210 

The presence of copper and sulphur in oonaiderable quantity fonia 
very deletoiious iinpuritiivs in this ore, both having a tendency to make 
the iron ix^d-short. 

A similar outcrop of '^ gossan " lias been noticed on the land of W. E. 
(ianrff on the eastern end of Mulatto mountain, about 4 miles due south 
from Je(Tei*sou and 8 miles southwest from Ore knob. Some prospect- 
ing has been done here, exposing a vein of siliceouB ore not over 1 foot 
thick, dipping nearly vertical; it is ivported that tlie vein has been 
exi)loi*ed in depth and fotmd to widen to 4 feet, but the condition of the 
i»IH*nini^ dill not allow a satisfactory examination into this. Tlie com 
position of the ore is shown Inflow: 

ANALYSIS i»K 1MU»WN HKMATITK tii'SSAN , W. U. GARVEV'S, ASHE COUNTY. 

(87) 

Sili,-;i 34.02 

Mrtalli*' iron 39.47 

Mrtalli*' ropprr 1.77 

SiilptLur 0.437 

riio-.phonis 0.13 

rh'»'-]»lionis rail-' 0.329 

vo). Till-: IKiW OKi:s c>F W.\TAUG.\ COUNTY. 

If li e ueiKTal inMi:in*nie oii' funnaiioii of Ashe county were to con- 
linne in an Hnl»r'»k»ii lint' ii wonKl enter the extreme northern portion 
o: \\'a:a':L:a c«» ::::y. nud travrisi* the wrstiMn edjje of the s;inie. in a 
dirtvt course lowaTtls iV.o OianbtTry mine in Mitchell coimty. To what 
rxtrnt it (l«»»s iu;ik»- its aj'i'taranoe in Wataiigsi county is not now 
known. i'\i>j'inL: th.it sn far as presuni explorations go no notable 
onteioj'S r.a\e l»»-*'n fbr-iNtnl. 

That :l.o i .•iiTini::^ \ ..f ihr fniiuati»»n must be broken is evident from 
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a glun<:e at the map, which shows the very intricate moiiDtaiii struu- 
tnre of tliis region. In Ashe county, particularly the northeastern por- 
tion, wliicii baa been noted as tiie i»iiicip-al iittn or^ i-egiou, the gi'cat 
Borface denudation has brought to view beds of iron ore that might 
otherwise have been obscured. 

In ths soiitliweHtern portion of Watauga county, tlie Ueech moim- 
tain, wiiii'h riueH U> an altitude of uoOO feet (above sea h'vel) and has a 
trend nearly east and west, forms another formidable barrier in tliB 
eoui-se of tlie normal fomiatlon. As far as our present knowledge goes, 
llien-fipi'e. tJie majjneli'e fomiation has not been found to possess any 
ecoDoniio ftMitui\>s in Watauga c^iunty, and dues not wmie to view in any 
force between Ashe and Mitchell counties, until reaching the Cranberry 
mine. 

Itrojvn lieniatite and nia^^etite deposits have been variously i^eported 
in tlie northenn^eiitml and eastern parls of Watauga county, but in 
'every case wlier*' cxauiinod tliey have proven to be nien-Iy magnetic 
rocks or [Kjcketed deposits of bog ore not woi'tliy of further notice. 

Tlie zone of the luartite scliists on ttie summit and the eastern slopes 
of the Blue Kidjre mountains has been described in Chapter VII (p. 118). 

Tlie chromic iion ore of tiie Rich mountain, in the iiorltiem part 
of tli<> county, will be described in Chapter XI (p. 212). 

The only remaining ore locality to be considered is: 

The 8ri:cnj.AK Hematites oi' Heecu Mottstaijj. — On the south- 
orn slope of Itcecli mountain, 7 miloa slightly north of east from the Cran- 
b«STy mine and i mile north (»f the Elk creek valley, several small open- 
ings on tlie land of Jmiies W. miilrhvad only partially expose the 
outcrop of a bed of very siliceous specular hematite, striking nearly 
*»a«t and west, and dipjiing toward the noitli. It has been traced one 
mile eastward by Uie surface float. One half mile westward, on the land 
of Jiimeg H. Oiryn, a ^tiiilar outcrop has be«'n exposed near the summit 
of ft hill, 700 feet, in elevation above the Elk creek valley and J mile 
north of ihe Mitchell county line. The ore at this point is very slightly 
magnetic. Tlieopi-ninf had caved in considerably, and as far as exposed 
only a few inchei of ore between slaty, gneissoirl walls were visible; 
It is reported tn widen to a thickness of 4 feet at a deiith of atmnt 7 feet 
below the surface; thin general lielt has been IriWrtl Home 2 niilea west- 
ward by surface float, but ha« not l>een develojted. As far as the oat- 
crop ore shows it i« too siliceous to be of economical value. 

On one of the northern spui-H of lleech raonntain, known as Big 
Ridge, on the waters of Ib-ech ci-.'.^l;, 2 uiil.--* .'.'•iithoSSMTTb momli. 
a similar outcrop of pnrliail' 

explored for a distance of al 

rock is slate ami honihlindi' ;. . ^ 
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east and west to northwest and southeast; and the dip is towaids the 
north and northeast at angles varying from 45 degrees to the yertical 

On tue extreme eastern end of the ridge is a shaft 35 feet deep, in 
which the ore body is reported to be 6 feet thick, but it is not now 
open to examination. 

Some 150 yards west of here is an opencat 6 feet wide by 45 fe^ 
long, which lays bare the outcrop, showing alteriiatin^ layers of ore, 
probably 2 feet in thickness, and red faruginous day. West from here 
45 yards, a small pit, 4 feet wide by 30 feet long, cuts across the outcrop, 
showing 1^ feet of ore, occurring in streaks from i inch to 1 indi in 
thickness. 

Still f urtlier west, some GO yards, near the sunmiit of the ridge, an 
opening was in progress at the time the locality was visited, in Jnly, 
1892, cutting across the outcrop, but no definite results had yet been 
obtained. A sample was taken here by blasting out a small portioa 
across the width of the solid outcrop as far as it could be exposed, an* 
analysis of which shows: 

ANALYSIS OF SPECULAR HEMATITE, BlO RIDQE, WATAUGA COUNTY. 

(378) 

SUica 35.42 

Metallic Iron 41.30 

Sulphur 0.548 

Phosphorus 0.083 

Phosphorus ratio 0.200 

Some GO yards westward an adit level 80 feet long has been driven 
into the hillside tliroii^h hoi-nblende j?iieiss and slate, in the face of 
which from 2 to 4 inelies of ore are visible. 

Westward, 80 yards, the outcrop, which consists at this point of o 
quart zitic horiiblendi* rock with streaks of specular ore mixed with 
magnetite, was laid bare over an area of 10 by 25 feet. 

It is thus seen that, so far as the suj)erficial explorations have gone, 
these ores are very silie(H)Us and thin-bedded; there is a possibility that 
they may iiuprovt* l);)th in <]nality and in thickness with depth, and 
explorati<ms in that dinvti(»n, driving a long adit-level across tlie 
measures at a lower elevatitui, or sinking a deep shaft and crosscutting, 
ar(^ to be I'c^'ommeiHh'd. 

From 10 to 12 miles west from here, in Carter comity, Tennessee, 
similar (»res to tln^ above described, and ])robably in the same general 
zone, hav(^ been disrovrrcd on ]\[ays and Fork ridges, where beds of 
ecmsiderable tliickiiess liave bren dt»v<*loped, showing a superior ore, 
of wliich the followinir analyses by Mr. J. C. Guild, Cliattanooga, Tenn.. 
-^ed: 
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ANALT8BS OF MAY'S BIDOB ORES, CARTER COUNTY, TENNESSEE. 

(a) (b) (c) (d) (e) 

Silica 8.95 8.76 7.15 16.93 14.02 

MetalUc iron 48.82 57.47 63.63 56.28 56.68 

Phosphoros 0.011 0.020 0.027 0.054 0.006 

Phosphorus ratio 0-022 0-034 0.042 0.093 0.010 

(d). THE MAGNETITE AND SPECULAR ORES OF MITCHELL COUNTY. 

The principal ore deposits of this comity are situated in the northern 
and northwestern parts, on the slopes of the Boan, Iron, Unaka end 
Ponipkin Patch mountains. 

In the upheaval of the Boan and contiguous mountain ranges in 
Mitchell county, N. C, and Carter county, Tenn., and ot the Beech 
mountains in Watauga county, N. C, certain dynamic causes have oper- 
ated to radically deflect the position of their axes from the normal trend, 
and consequently the course of the ore-bearing formations over this 
t^ritory has suffered similar deflections, bending in a long bow or arc 
ftom the northern part of Mitchell county at CJranberry, where the strike 
of the country rocks is north of west, through the southern portion of 
Carter county, Tenn., recrossing the State line into North Carolina, and 
gradually assuming its normal trend, south of west^ in the western part 
of Mitchell county. 

A stratigraphical study of this mountain structure would be of great 
interest and value in discovering its mineral resources. 

The principal ore deposits of Mitchell county may be divided into 
four belts: 

(1) The Bald Mountain Specular Belt. 

(2) The Cranberry Magnetite Belt. 

(3) The Boan Mountain Titaniferous Magnetite Belt. 

(4) The Pumpkin Patch Titaniferous Magnetite Belt 

(I). The Bald Mountain Specular Belt. — On Bald mountain, at 
the headwaters of Spring, Beans, Pigeon Boost, and Hollow Poplar 
creeks, but a few hundred yards east of the Tennessee State line, a 
heavy and extensive outcrop of red speciUar hematite has been uncov- 
ered in several small openings. The ore is very fine-grained and coui- 
jwct; near the outcrop it is siliceous, but becomes purer and almost 
entirely free from gangue with depth; its thickness is reported to be 10 
feet, but this could not be verified on accouT"^ • ' oAved-in condition 
of the openings; the wjiU rock is an arenaxM * riking N. 25* R. 

An analysis of a sample taken from thif 



^gg IKON ORES OF NORTH CAROLINA. 

ANALYSIS OF SPECULAR HEMATITE, BALD MOUNTAIN, MITCHELL COUNTY. 

(325) 

Silica 13.73 

Metallic iron 52.80 

Sulphur 0.06 

Pliosphorus 0.097 

Phosphorus ratio 0.183 

This lx4t of ore has been traced at intervals in a sonthwesterlj 
direction f i*om here down Hollow Poplar creek to the Toe river, a dfe- 
tance of some 7 miles; it is persistent, but very few, if any, develop- 
ments have bet»n made. 

2. Tin: CKANnjiuuv Magnetite Belt contains by far tlie most 
important deposits of ore in this region, and has been the most exten- 
sively developed. 

Its eastern extremity is found at CJranberry in the northern part d 
^iitchell county; thence it is traced without difficulty in a direction 
appTOximately N. 34' W., for 2J miles to the Tennessee line, which it 
crosses near the line of the W. N. C. and E. T, railroad; it passes throng 
the southern i)ortion of Carter county, Tenn., deflecting gradually west- 
ward, and thence southwestward to the headwaters of Tiger creA. 
recrossini^ into North Carolina over Iron mountain, at an elevation 
of nearly 4000 f(H*t (above sea-level) to the headwaters of Greasy creek, 
and (M)iit inning in a normal southwesterly direction to the Toe river, 
near the mouth of Pig(X)n Roost creek, a total distance of some 22 miles. 

Tin: (M?ANHi:Kin Mim: is situated in the extreme northern part of 
Mitchell county, at Cranben\v P. O., on the eastern slope of Cranbern* 
rid^e, a part of the givat Smoky mountain range, 4 miles southwest 
fi-om Wa(anji:a connly, an<l "21 mih^s east from the Tennessee State 
lin<'. It. is at the ttMnniiuH of the East Tennessee and Western North 
Carolina railroad (narrow jraujxe'i, on the west bank of Cranberry croek. 
a tributary of Klk creek. (Scv plat>es XVI to XX.) 

This deposit of niaimetic iron ore may justly, from its extent aiid 
quality. Ix* noted as one of the most important in the State. Tlie o!v 
was work<Ml in a small way, in Catalan forges located near by, as far 
back as 1S20.' The excellent quality of blooms produced from Cnm 
l>errv ort^ soon became known and attracted considerable attention. 
In lSt;t; it was testiMl in the United States Navy Ordnance Yard at 
Washington. l>. C with the most satisfactorv results^ 

■'From "Tho Inm M:mut-uMiir,M-*s (iuido." IST)!), by J. P. Lesley: 
Ci-iinhfrrif l>l""nn rff I'l njr. oil t'raiiborry crook; built in 1S20; rebuUt in 1S56; 
two liros and ono liainnuM-; in.ido IT tons of bai*s In 1S57. 

7oc liurr B1<>< mcnj F< lyr, situatod 5 niilos south of Cranberry fonr*** • 
Ir -wo fires and ono lianunor; niado about 4 tons of bars in 1856^ 

*s Bin,. men/ I', nj(\ (> niilos fast of soutli from Cranber 
'O firos and «>no l\anun<M-: mado V-2 tons of bars in 1856. 
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In the same year a railroad was chartered by the owners from tlie 
mine to. Johnson City, Tenn., a distance of about 32 miles, and 16 miles 
of it were graded. 

Lack of capital, however, caused the abandonment of this project. 
About 1876 the property came into the possession of the present Cran- 
berry Iron and Coal Cmnpnny^ which completed the railroad in 1882 to 
Jolinson City, connecting there with the main line of the East Tennessee, 
Virginia and Georgia railroad. It wa« not until then that regular, sys- 
tematic mining work was undertaken. The forge people had no more 
than " hogged over " the ground, thus exposing the outcrop over a large 
area, but not dreaming of the immenseness of the deposit beneath. 
Because of its friability, incoherence, and loose, coarse-granular structure, 
they preferred the weathered surface and outcrop ore to the purer, com- 
pact, homogeneous magnetite foimd at greater depths, which was too 
hard to treat in the forge. The operations of the Cranberry Iron and 
Ck>al Company have gradually developed a body of ore, the extent and 
quality of which place it on an equality with the lai'ge deposits of Lake 
Ghamplain, N. Y., and the New Jersey region. In the spring of 1884 a 
small blast furnace' was blown in here, and has been run continuously 
since^ ^ith the short intermissions necessary for relining, repairing, etc. 

The ore deposit is an immense lens, the extent of which has not yet 
been fully det^mined, of magnetite associated with hornblende, pyrox- 
ene, epidofe, quartz, feldspar, calcite, garnet, zircon, allanite, 8ei*pentine. 
etc., in varying proportions. It occupies the eastern elope of Cranberrv' 
ridge, and from its position is admirably located for mining. The 
highest outcrop is 380 feet above the water-level of Cranberry creek. 
(See plate XVI.) 

It has be<*n traced in a direction approximating N. 34* W. to and 
beyond the Tennessee State line, a distance of about 2i miles (whether 
this is the same lens or not has yet to be determined by future devr^l- 
opment; the present theory is in favor of detached bodies or lenses). 

In a southeasterly direction the outcrop appears on the eastern 
bank of Cranberry creek, along the western flank of Little Fork moun 
tain, where it has been slightly explored; it is reported to continue 
thence toward the Old Fields of Toe, a distance of some 3 miles. 

However, the Cranberry' mine is the only point at which the deposit 
has been opened for practical purposes as yet. 

*Tlie plant consists of one furnace of the foUowing dimensions: Height of 
stack, 50 feet; diameter of bosh, 10 feet 2 inches; dliimeter of hearth, 3 feet: 
capacity, 14 to 15 tons per day, in 4 nins of 3V^ to 4 tons each. It is equipped 
with one cast Iron pipe heating stove with straight bed pipes and U uprights: 
ftnir plain (^linder boilers in two batteries of two each, heated by the waste* 
|»K8, aggregating GO horse-power; one Weimar vertical blowing engine, with 
^0 steam cylinders, diameter 36 inches, strol^e 20 Inches, revolutions per nilniito 
HO to 82; one doulHe-cylluder water-wheel blowing engine; diameter of cyUuders 
4 feet, stroke 5 feet, revolutions per minute 4^ to A^. 
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The present workings cover an area on the slope of the mountain 
of from 7 to 8 acres, and consist of two tunnel opemngs and four main 
opencuts in successive levels or benches. The accompanying platta 
present this more clearly and will be referred to. 

Plate XVI represents a topograi>hical map showing the mines, rail- 
road and furnace-plant owned and operated by the Cranberry Iron and 
Coal Company. 

Plate X\'II shows tJie vertical section throogh the imaginary line 
I- J of I'late XrX. 

Plate XVm 8how8 the vertical sections through the imaginary lines . 
A-Il, C-D, E F, and G H of Plate XIX. 

Plate XIX shows a horizontal prajection of the mine workings at 
different levels. 

EofeiTing to Plates XVn, XVIII, and XIX, the lowest worldniai 
are in the lower tunnel, which enters the hill at an elevation of 3210 
feet (25 feet above the level of Ci-anberry creek), crosscutting the ore 
deposit in a direction S. 72' W.; its length is iO't feet along the line 
A-B; at its face a horizontal bore hole has been driven 142 feet and S 
inches in the same direction, being in ore ground all the way, and prov- 
ing a dip of about 45° B. W. Tiie horizontjil and vertical extent of the 
lower workings will be seen by careful study of the plates. They open 
into the upper tunnel workings near the intersection of the lines IJ 
and C-D, at an elevation of 3250 feet. 

The upper tunnel enters the hill at right angles to the lower tunnel, 
at an elevation of 3250 feet (55 feet above the level of Cranberry creek). , 
It extends 430 feet in a direction N. 12° W., along the line I-J, and opens 
into the firat level open workings at an elevation of 3300 feet, (See 
Plate XVII.) 

The flrnt, second, third and fourth level open workings ent^r the 
eastern side of the hill at the elevations 3293, 3343, 3384, and 3441 feet 
respectively, the liighest point in the upper cut being 3485 feet (30*> 
feet above the level of Cranberry creek and 275 feet above tlie level of 
the lower tunnel). 

Itere are several smaller open cuts on the southern and weatera. 
fac^ of the hill, above the tunnel workings. The accompanying plates 
will explain tliem«elves without further detailed description. 

In short, the ore body has been explored and opened up in the main 
workings 875 feet in length by 300 feet in breadth by 273 feet maxi- 
mum depth (about 165 feet average depth), representing approximately 
1,000,001) cubic yards. Assuming tliat the gangue and ore are equally 
divided, half and half, and taking the specific gravity of magnetite uti 
6.1 and of the gangue at 3.0, this voluiae would contain 4,800,000 txmi. 
(gross) of ore material, of which over 3,000,000 tons are pure ore. 
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in 



Knee 1884, 202,850 tons of marketable ore (averag^g probably from 
40 to 50 per cent metallic iron) have been mined here, which, on the 
above assumption (an<l eatimating the waste to ba about the Baniei. would 
leave 4^04^00 tons of ore material in sight at present It is not 
intended to make thi» au absolute estimate, biit it is supposed to be 




Fig. 41.— Show tit, t beirv mine. 

approximate and conservati elv safe nor does it take in the entire area 
explored on the Cranbeir.v Iron and Coal Compaiiya property, for, by 
reference to Plate X\'^l it will be seen that the out«rop haa been opened 
hy pits on Little P'ork mountain, 1)50 feet S. 36° E. from the mouth 
of the upper tunnel, and on Cranberry ridge, 450 feet N. 33° W. fi'oni 
the upper end of the fourth level opencut^ and even beyond this to th<' 
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i line, but pieMut 
on irtdcb. to base an eatinute. 

Mlnwalo^'i chilly the ore ia cla-isiflad aa nia^etite; it v(u-ies in cbv 
acter from yvi-y tiiit.^f[raiDod, dviuH>, massivt*, to soft, coarse grannlw 
(known by the niinei'S oa " rattlesnnke " ore, from tbe diamond-shaped 
maridngs of tIiL< coai-se-^-nuuIar oca^-tions). As already nicDtionH 
it is diitributod in irregiUar maii)K>a (lirougli the gangue, and even in^- 
matelf assoriated with the same in thin baods. In fact the dc^it 
maybe conridi'iv-d as one vast body of ore and rock, with the ore promif 
cnondy distrilHited through the i-ock in greater or less puritiy, bnt nsualli 
partaldng of the form of leases and hands in the same. The tJiickoes 
and extent of Muimj bnitds are vaiinbli^, fnmi a few inches to fifty feei 
and mor& Tims, for instance, an approximate sectJou at the face of 
the flrat levol opeuciit., near the watei'fall, shows a total of about ?• 
feet of ore in bands of from 2 to 14 feet thick (fig. 41). 

Another roiigli section of the face jnst above the second level tmnwl 
opening into this saine cut shows uO feet of lean ore mixed wijii jwk, 
and below tiiat 50 fwt of quite clean ore. wUich liait been followed 
down still lowei- into the tunnel opening, developing into an immense 
hoAy of very clean on?, from which a large qtiantiLv has bet-n mioed 
(flg. 42). 




FlK- -III.— ShiiwlnK ri'lntton of ore nnd rock, Cranben? mine. 

riato XX illiislrateH this part of tlie fli-st level opencnt in photo- 
graphic view. 

Tlio gangue, or dead i-ock, as already mentioned, comriats of horn- 
blend(>, ]»yroxene, cpidote, ipuirtz, feldspar, cah'ite, garnet, allanit«. 
xircon, wrppntlne; lite hornhloude. pyroxene and e[>idote predominate: 



i OBBS, MtTOUELL CODNTY. 



^ f ealcite, quartz, feldspar and garnet are of lesa frequent occurrence; and 



At tlie time the mine was lust visited, iu July, 1892, miniag was 
{Kosecuted only in the second and lliiid level upencuts, and in the small 
openings on the west flank of the tiill, above the tunnel workings, the 
chief aim being to develop thu deposit by stripping and uncovering 
new portions. 

The output averaged about 40 tons per day, just auffideut to supply 
tlie small furnace. In mining, large miisses of ore and rock are broken 
down by nir-drilling and blasting. The dead rock and very lean ore 
are loaded on trara-cara, drawn by mules, and dmuped over the waste 
piles. The remainder is counted a,^ ore, and is conveyed by means of a 
long wooden chut« to the ore platfonna at the foot of the hill, alongiiide 
of the railroad tracks. Some of this is practically pure magnetite, much 
of it is fairly dean ore, and naturally much of it is lean ore in whicli 
tbe gangue predominates. 

For shipping putpoBes tliis ore is again hand-picked, and loaded by 
hand and shovel on the railroad cars alongside the platforms, when 
it is ready for transportation to Johnson City, Tenn. Here it is dis- 
charged on platfonnR, and leloaded on the stnndai'd gauge care of the 
East Tennessee, A'irginia and Georgia railroad, all by hand and shovel. 

The average cost of mining and putling f, o. b. railroad cara at the 
mine is estimated at fl.20 a ton; the average miner's wages are SO cents 
per day; the avei'age value of tlie ehipping ore at the mine is ?1.40 per 
ton; freight to Johnson Cily, Tenn., from mine is 70 cents per ton. 




iralion, Cranberry mine. 

At present, all ore goijig to the fumtvce is treated by magnetic con- 
rentration witlioiit pri-vious hand-picking; and the waste-piles, wtuch 
have accumulated in large tpiantity during the past years, are now being 
culled over and similarly tj-eated. 

For this purjmse the ore is loaded from the phitforuis at the baae 
f^o hill on the railroad cars, which are shifted to the crusher; ins 
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similar way llie k»aii oi-e from the waste-pUeis is transferred to tk 
crusher. The material is there unloaded and fed by hand and shord 
into a Blake crusher, run by steam; it is reduced to a two-inch size, and 
discharjifed du-ectly into tram-cars which run to the concentrator i>ae 
l*lato XVI), The concentrating^ plant consists of a three-story mill, the 
^(»n«n*al arranj^ement of which is shown in Fig. 43. 

The material is ftnl by a hopper into a log washer (improved pattern 
steel shaft and teeth), at the upper end of which it discharges into 
triple cylinder i*evolving screens, perforated with circular holes: 

No. 1, inside cylinder; diameter of holes . . 2 inches. 
No. 2, middle cylinder; difimeter of holes . . 1^ inches. 
No. 3, outside cylinder; diameter of holes . . :J^inch. 

The material that passes over the two-inch screen goes to a picking 
table (P) where it is hand sorted, the ore and deads being separated 
and going to the i^espective cars as shown. 

That passing over the l.V and j-inch holes goes to a double set of 
revolving magnets (MM) of the Venstrom pattern, placed under each 
other, and fed with tine sprays of water. 

The coarst* concent rat (\s (from :|^ to 2-inch size) from these magnets 
droj) into the on* car jilac^nl innmHliately below, wliile the deads or 
tailings are carri(^d off on a conveyor belt to another car as shown. 

All that passes through the ^-inch holes of the outside cylinder is 
washiMl l»y a strt*ain of wat<»r to a separate involving magnet (mi, of a 
pattern dcsi^^^iH'd and put up by the company, the concentrates from 
^^]li^h pass tliroiiuh a n'volvin*: scrcrii of 10 meslii^ to the square inch, 
and ai'c scparat^-d into iwo sizrs, i'mo coiirrnt rates No. 1, passing over, 
and liiM' fnnrrnti'at<-s No. 'J. passinir thi'on«»h the screen. 

TIm* cost of maunrtii- conn-ntraiion is put at about 40 cents perron 
of ron<'«-nira!«'s, <-\rliisi\«* of tin* cost of running and maintenance of 
i\\o (Ivnamo. 

■ 

Tlh* roai'sj' ron('rntrat«'< arc s<*|)ai'a1t'(l into two sizes in the stock- 
lioiisr ]»v |)a»ini: o\rr I-'nu'li iron sriom bars. T\\e Hue concontratt^ 
ai't' (lri»'<l hy rxposnrr to th«' air in o]kmi ])ins. 

A s<*ri«'s of an.il.\s«*s of thr \arinn.N ore products and concentrates 
aiT uivrn in ili»' foll<»\\inL: l:iM«'s: 

A^Al.^>>l- '1 II N 'I ^'I\l: "KI (Kwmwiiv MiNi:. MiTniEhL County. 

.L':»L'i r2'X\) r2\n) CJIK-) (208) (311) (312) 

SUlra J'V': 1 l*::.T:: _."• '.»«; ;'r». is 2n.i)7 .... 30.io 

MotiiUU- iron 12.TS i:./.»'> n.i:» -'U 02 4r>.l)3 44.20 32.40 

MctrtUU* Mi:in^::ini'S«'. . . . n.r»l n. H 0. to .... 0.31 .... .... 

Ui«^> in so |>.«,i» in.r.j .... 10.10 .... 11.37 

Mu^Sttt^il l.^"» 1..">1 l.'IT .... 1.43 .... 1.7'*^ 

r?«ipliiir <»"■-•' '»'»1- <»'»*! '*'^^' ^^-^^-^ <>-129 0.12S 

7«UMpiiurj» o.iMtra 0.007 o.ooS 04)13 trace. 0.007 0.010 

ratio 0.015 0.015 0.018 0-039 trace 0.016 0-031 
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N08. 2$)2, 293, 294, 298, and 311 are fair representations of the run of niinn 
ore, as prepared for shipment. No. 295 was taken from the discharge of the 
crasher in Jnly, 1892, and represents an average of the material that went to the 
concentrator. The high silica and low iron are due to the fact tliat a consider- 
able proportion of very lean ore from the waste-piles was being worked over. 
No. 812 is a mixture of ore and epidote, and is below the average. 

The amount of lime and magnesia in this ore, averaging over 12 per 
cent, makes it almost self -fluxing. 

The uniformly low percentage of phosphorus, averaging less than 
O.Olj^, is noticeable, and it is here that the value of the Cranberry ore lies. 

To show its purity, some analyses of selected ore are given: 

ANALYSES OF SELECTED ORE, CRANBERRY MINE, MITCHELL COUNTY. 

(310) (313) (314) (315) (316) (317) 

Smca 5.29 4.16 5.74 11.48 9.08 4.02 

Metamc Iron 64.87 68.34 66.22 61.98 58.49 66.53 

Lime 1.47 0.43 1.01 0.72 1.06 

Magnesia 0.36 0.53 0.33 0.23 

Sulphur 0.115 0.25 

Phosphorus 0.004 trace. 

Titanic add 0.950 

Phosphorus ratio 006 •>> trace. 

The following analyses show the character of the concentrator pro- 
ducts: 

ANALYSES OF COARSE CONCENTRATES FROM VEN8TR6M MACHINE, CRANBERRY. 

(299) (304) (305) 

smca 23.91 17.12 19.92 

Metamc iron 48.84 53.44 50.27 

Metamc manganese 0.39 0.35 

lime 6.17 7.52 

Magnesia 1.09 1.34 

Alumina 1.06 1.73 

Sulphur 0.018 0.031 0.009 

Phosphorus 0.018 0.0076 0.007 

Phosphorus ratio 0037 0.015 0013 

No. 299 was sampled in July, 1892, when the machine was treating ore No. 
296, mixture of run of mine and waste material, which accounts for the low 
grade of the product, as compared with Nos. 304 and 305, which were sampled 
in September, 1890, and July, 1891, respectively. 

The composition of the tailings from No. 299 is shown by the follow- 
ing analysis: 

ANALYSIS OF TAILINGS FROM NO. 299, CRANBERRY ORE, MITCHELL COUNTY. 

(300) 

SiUca 37.98 

MetaUlc iron 31.37 

Sulphur 0.003 

Phosphorus 0.034 
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similar way the Uvan ore from the waste-pilei' 
onislLer. The material is there unloaded and 
into a Blake crusher, run by steam; it is redu 
discharged directly into tramHsars which r 
I'late XVI). The concentrating plant con 
gi^ncral arran^ment of which is shown i* 

The matei-ial is fed by a hopper into 
steel shaft and teeth), at the npper 
triple cylinder revolving BCieens, per' 

No. 1, inside cylinder; diamet 
No. 2, middle cylinder; dian^ 
No. 3, outside cylinder; di- 

The material that passes ov 
table (P) where it is haadHK' ^' lranberry mine. 

and going to the reqiecfcive r 

That passing over the 7 I i i 

revolving magnets (MM) ' » t 1 \: 

other, and fed with, fine f | 3 1 i ^ 

The coarse conoentr; _ f. I lit 

drop into the ore ear ^,„„ , ' 

tailings are carried of ^"^ v,;;, ,,;,,; ,n.v -- *••** ^-^ \ o»ii •- 
All that passes .>, 4 it ut.-jo n.a« iMi.i :.:n 

. -, , r"* •■ •>; " :»!.«: OliOU n.urj ... 

wiished by a stream > ^^ov.-i inim-h>cmM. 

pattern designed -**"« ""•-»"*' i" »«i'-h - 

Avhicli pass thro' -su-^i u.un 

and are separr , ... . \ . . 

and fine conc' ' ''*"** jmi;. !>>.•>. r.^iMciall.v iiniKvablo in the tailings. 

The cost •■ •'' *' ***' "^'"* *v.-..>: ih,. ih-st thi-ee siimples bein;: 
of concent' '.Z*-^' **'*'' I'liiiiiiii: en a mixiuiv of ore and waste-piK^ 

,, , '^ •* v'*"*' ^^'"'" "iiiniiii: «»ii run (►f mine alone. 

Iho a\Tiar - **^ a ' . . . _ . . . , 

The • '''"■ '\»^***"*' ^' *'*" '" "^''^ ''^ • ^^ mijrht Ih? said that tlie 
1 Mise 1' ^\'^"^ fcii r\|Hii:i...|,:;ii ^i-i-,.. ;,lilinii-ii si» far as improviL;; 

»^vi«; * >^' ^o "*'*'• '' ''-^ «' t iiilv p:M\.:i suroossfnl, and h Ijj 

arc on •* *"*'^ . • • • 

are'f '•^'^ . Uio *»»■'' •'■• '' '" lin.illv pn-i.:iiv«l for the fin-nace, aft*-r 

irvi* jlllUfc |\\«» i/-- ill ill" slncklioMsi*. show: 

^^\VV^ •" ' ' ' ■: -:■■■ ix !l ■: -I ■ :;.\s }:•..!: HY. MITCHELL 0»rNTY. 

Xf ^^ ^v^ -•••■' 2t?.90 

?jL|»V»V .... '"Mn 0.008 

JJJiiiM"" "oj.; ^.019 

SJU'»'''* ^-53 013 

V^n» ■ •••11 l..-.r>. 
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An average analysis of the fine concentrates taken fi-om the new 
machine, April 5, 1892, shows: 

AVERAGE ANALYSIS OF FINE CXDNCENTRATES, CRANBERRY, MITCHELL COUNTY. 

(306) 

Silica 8.33 

MetaUic iron 63.41 

Metallic manganese 0.24 

Alumina 0.41 

Lime 3.12 

Magnesia 0.49 

Sulphur 0.045 

PUosphonis O.OOi 

Phosphorus ratio 0.006 

Other analyses show : 

ANALYSES OF FINE CONCENTRATES AND TAILINGS, CRANBERRY MINE, 

MITCHELL COUNTY. 



No. 



Character. 



I 



c 

2 



5 

95 



u 
a 

3 
00 



:X)i 

303 

303 
307 

308 

309 



Fine concentrates, passing over 10 mesh screen,! 

Juiy,184« i 22.22' 47.86 

Fine concentrates, passing tlirough 10 nicsh 

screen, July, 18H2 4 17 67.29 

Taliingb from above . 36.44 81.67 

Fine concentrates, passing over 10 mesli screen, 

ApriU,ltW3 ! ; I 66.09 

Fine concentrates, passing through 10 mesh 

screen, April 4. 189-^ 67.67 

Tailings from above 28.83 



0.088 

0.036 
0060 



00 

S 
u 
O 

.a 
c 

(0 

O 

s: 



0.011 

0.006 
0.082 

0.006 

0.004 
0.011 



K 
U 

Si 

£ 

a. 



0.083 
0.008 



0.010 
0.006 



The vaiiation in these analyses, especially noticeable in the tailings, 
can be explained as in the other cases; the flrat three samples being 
taken when the mill was running on a mixture of ore and waste-pile 
material, and the latter when running on run of mine alone. 

No steady product has yet been arrived at; it might be said that the 
process is still in an experimental stage, although so far as improving 
the ores is concerned, it has certainly proven successful, and it is 
believed that still better work can be done. 

Analyses of the ore as it is finally prepared for the furnace, after 
being separated into two sizes in the stock-house, show: 

ANALYSES OF FURNACE ORE FROM STOCK HOUSE. CRANBERRY, MITCHELL COUNTY. 

(29G) (297) 

Silica 29.9G 26.90 

Metallic iron 40.85 44.00 

Sulphur 0.010 0.008 

Phosphorus 0.02C D.019 

Phosphoi-us ratio 0-063 013 

No. 296, passed over %-lnch screen bars. 

No. 297, pa.ssed through %-inch screen bars. 
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The proportaon of coarse and fine concentrates in the furnace charge 
varies. Only very little of tlie fine ore can be used: it is finding an excel- 
lent and ready market, however, for use as fix in puddling fiu^aces, 
and commands a good prica 

The usual furnace charge consists of two parts of lump (passius 
over %-inch screen-bars), one of screen ore (passing through 'vs inch bars), 
and one of No. 1 fine concentrates; or two of lump, two of screened ore, 
and one of No. 2 fine concentrates. 

The proportionate charge of ore, fuel and limestone to the ton of 
iron pi'oduced was, for one ii'eek'a run in June, 1892, ore 2 tons, coke 
1.09 tons, limestone 1.02 tons. Limestone is brought from Watanga 
Point, Carter county, Tenn,, and shows the following composition: 

rAONEPIA-N LIMESTONE FROM WATAUGA POINT. TENSESBKK, USED IS 
CRASBERRT FURNACE. 

(420) 

Insoluble residue 2.3ti 

Oxides of iron and ulnmlnum 1.12 

Lime ai.74 

Sulphur 0.014 

Uagnesla 15.97 

PliospboruB 0.0S2 

Vntii the last few years the furnace was run on charcoal; at present 
edke is brought from I'ocahontas, Va., at a cost of $3.20 per ton, 
delivCTed at Johnson City, and shows the following composition: 

tMALTSIS OF COKE FKOX POCAHOKTAS, VA., tJSKD IN CR&NBCRRV FI.'UNACK. 

(421) 

Water O.tW 

sued carbon 02.T6 

. 0.64 
. 0.54 
. 0.006 

s temperatuie of the blast is 800'; average pressure 2^ Iba. The 

D to tapped every six hours, running from 3^ to 4 tons of pig iron. 

rdiows the following composition (sampled Jidy 22, 1S02): 

pdiI.T8IS OF CDiDBB. CR&KBERRV FURNACE. MITCBELL OJUyTY. 
(41S) 

40.08 

a of Iron nnd aluminum 10.03 

3(!.05 

—' 12.85 

' .ml Bessemer grade, averaging leas 
i7j^ phosphorus. 
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A series of daily aaalyses of a monlii's nin during Ma; and June. 
1892, made by Hr. I'orter W. Sliimer, for the compajky. 

ANALYBBS of FIO IBON (CRANBKaBY rcSMACS). 
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This iron is valued at |16.00 per ton at the tomaee, and is Bhipped 
to furnaces and sted works in Ohio, Pittsburgh, Pa., Bethlehem, Pa, 
etc. Much of it is used in the maDufactore of cnH^le tool steeL 

The annual production of ore and pig iron (since 1884) at the CHh- 
berry minos and furnace, is tnbnlated below: 

ANNTAL. I'KnJXTriiiN iiK IHUN iiIlK AT TlIK CiiANllKHHY MINE, MITCHELL COCNIT, 
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These JifTuivfi sliow iiDtahle fliictiuitions, due to the condition of the 
iiuirkft and Itie vuiviiifr dtniiand for the ore. From 1884 to 1888 there 
wiis a ra]>id iiicivase: in 1S88 lliore was a suddim falling-off of over 65;^; 
in IS'.IO it liad f^adiially incroascd Ut nearly double the production in 
18*^8; fi-oTu ISilO til ISnn thoiv has btvii a ^-jidual decrease of nearly 40*. 

or l!ii- alM)vt- ;iiinniiiis, ilir riillowiuji shipments were made^ chiefly 
1" Alabaiiiii. Tcnnt'sstv iiiul Virginia funiaces: 



30,2fi4 12.06S 



MAeKBrrrra o&as. iutghbli. ootmrr. ^jr, 

I Similar Huctuations to those of the ore production are observed 
I here; but the decrease in 1888 was only 31;^ as against 6n% in the ore, 
due probably to the fact that the proportion of ore shipped was less, and 
the grade of the product liiglier in metallic iron; in 1890 again the 
increase was not commensurate with that of the ore production, prob- 
ably due to reasons tlie reveri(e of the above ; instead of dL-creasing in 1891 
there was an increase of 1^^, which must have been due to the higher 
grade of tlie ore product for that year, as the decrease in ore shipmenta 
is nearly proportional to that in the total ore production; in 1892 there 
was a slight decrease below that of 1891 in the pig iron output, but it 
was still above tJiat for 1890, in contradistinction to the ore output, 
for similar reasons to those elucidated. 

Until the year 1890 the total output of the fumaee was charcoal 
iron; since then it has l>een running at intervals on colie and charcoal 
separately, as follows: 

1890. mn. 1802. 

Cliarcoal pip iroii (gioBB tons) 3325 4&7 313 

Coke pig iron ■' ■' 515 275(1 S580 

The possibilities of the Cranberry mine as an iron-ore producer have 
never been fairly demonstrated. As already mentioned, the policy bau 
been rather to develop the magnitude of the deposit by slow exploratory 
work, than by energetic endeavors to combine that very important 
feattu^ with a larger oiilput. There is no reason why t.hiB slioidd uot 
be made a large and steady producing iron ore mine. By this no reflec- 
tion is intended against the present management, as there may be 
potent aud private reasons for continuing iu the pi-esent way, amongst 
others the present genera! depression in the iron industry. The com- 
pany is cei-tainly looking to the introduction of wise and beneficial 
improvements, such as niagnetic concentration of the ore, etc. But the 
methods of mining, particularly in the handling of the product, are too 
evidently susceptible of many economic improvements by which the 
cost of the output sliould be materially reduced. Operations on a large 
scale will also tend to reduce this cost. 

Even witli the compai-atively great cost of coke at the works, it 
seems more profitable to smelt this ore into pig-iron at the mine than 
to ship it for that purpose, and it is hoped tltat in the near future 
eqnally good coke can be had from the Big Stone Gap region in south- 
west Virginia, 110 miles nearer tlian the present supply from Poca- 
hontas. 

The Cooper Ore Bed is J mile southwwit of Elk Parte, 1^ miles north- 
west of the main Cranberry mine, and about 1 mile east of the Tennessee 
State line, being not over J mile east of the western boundary of tlie 
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1^^ lUON OBB8 OF NOBTH C4BOf4NA, 

Cranberry Iron and Coal OQmpaoy'a properly Bnei It ccmaistB of a laise 
opencaty made some 8 yean ago^ ei^wahig a Indj of ore^ and mixed oe 
and gangue, Tarying in tlilcknfiis aa Tiattde at pro a on t near the outcrop^ 
from 6 to 10 feet^ with a dip of about SB* ■oothweat; a small amoimt 
of ore was mined liere and shipped to BoanolcB^ Va. • 

Adjoining tbe Cranberry Iron and Goal Oonqpany^i property on tlie 
Boutliwest^ on a high knob, 1 mUe N. 80* W. from Oraabeny mine, and 
1 mile S. 80* W. from Elk Park, a bo^y of oie has been diaooTered and 
proqpected on ilie land of Mr. W. W. ^wry, known aa the «^ Orowder^ 
place. On the western dope of this ridge^ near the amnmit^ the ontcrqi 
was stripped for a short distance, exUbiting a bacjflwne of \oie fram 1 
to 2 feet in thickness; it was explored 15 feet below the aurfaoe by a 
short adit-level, and found to widen to 8 or 4 feet A ahaft was souk 
on the ore, near the mouth of this adit-level, to tiie depth of 40 feel^ 
proving an increase of thiekness, but not detannfadiig tbe. amomit of 
the same by croescutting. 

The prospects for finding a good body of one here are enconiasing; 
a long adit-level at a lower elevation, so as to cot tlie deposit in depth, 
is recommended. The ore resembles that of the Oranbeny mine in everj 
particular. The strike is northwest and soutliesai;^ and the dip nearij 
vertical 

In Tennessee the formation crosses Shell, Hampton, efec^ creebi and 
the Doe river, continuing to the head of Tiger creel^ a distance of some 
11^ miles, over which it has been extensively explored. 

It recrosses the State line into North Carolina near the head of 
Greasy creek on the property of the Boan Mountain Iron and Steel 
Company^ which owns G5,000 acres of land in fee simple and mineral 
rights in this part of Mitchell county, the northern and westa*n boun- 
daries being the State line, the southern boundary the Toe river, and 
the eastern a straight line extending S. 17' W. from the Ooudland Hotd 
on the summit of Hoan High Knob to the Toe river. The ore has been 
only slightly developed over this area. 

Iron Mountain Ork l^v.Yy^.— Tlie Jenkins Ore Bank is situated on 
one of the southern spurs of Iron mountain, 2J miles above the mouth of 
Greasy creek, and one mile south of the Tennessee State line. 

It is a large oponcut, 130 feet above the creek level, over 100 feet 
long on the strike of the ore, and was formerly worked for the Wilder 
forge* at Magnetic City. 

The ore body is i-eported as being 18 feet thick, but cannot now be 
soon in place. The ganguo is hornblende, p.^Toxene, epidote, quartz, 
feldspar, etc., closely resembling that of the Cranberry ore. 

' Wihier's Ff'rge, situated at Magnetic City, on Big Rock creek; built in 1S75: 
abandoned in ISSl; had three fires and one. hammer; manufactured bar tarn, 
wagon tires, etc., for local use. 



AUaNimTH OBBB. tSrtCBJBLL OODNTT. 1^\ 

The strike of the country rock, pegmatite and iiornblende gneiss, ia 
N. 55° E.; dip 455° 8. E. An analysis of tills ore, taken from the United 
States Tenth Census Report, Vol. XV, p. 560, shows: 

ANALVHIS OF HAONHTITE, JENKINS iiHK BANK, IRON MOUNTAIN, 
HITCH EL I. COrNTY. 

(324) 

Hetolllc Irou G3.41 

Pbosphorus 0.012 

PbOHptionia ratio 0019 

;n3 are several smaJler openings on the hillside above here: 
hig No. 1, 350 feet above the creek level, shows a very compact, 
ttus ore, free from gangne, apparently a different bed from the 
9, as shown by its titaniferous quality and the absence of hom- 
ide gangue. The thickness of the ore liody is reported to be SJ 
feet, but it cannot be seen in place. 

Opening No. 2 is near the summit of the ridge, over 300 feet abore 
tlie creek level. A bod of ore is exposed here, starting in a stringer less 
tlum 1 foot thick near the surface and widening to 5^ feet at the bottom 
of the cut; in the upper part the oi-e has small qnartz grains porphy- 
riticaUy enclosed, I>ut lower down it is free from this admixture, being 
very pure, houiogereoiia and highly magnetic, resembling th« ore at 
No. 2. The wall rock w hornblende gneiss and pegmatite. The follow- 
ing analj-sis represents an average sample taken from Nos. 2 and 3: 

HAONBTITB. IRON MUtiNTAlK, 

I, CllUNTV. 




suica ass 

MetitUlc iron f54.4S 

Sulpbur * 0.023 

Pliosplioms 0,033 

Tltniilc acid 4.M 

Pliospliorus mdo O'OSO 



^^- Similar float ore is traced across the summit and opposite slope of 
this ridge; to the south the country rock is cut by a diabase trap-dike. 

The general Cmnberry belty of hornbtende-epidote magnetite ore, haa 
been traced in a course approximating 8. 50* to 55* W., from the Jenkins 
bank to the Toe river, r "listanee of Si miles (air line). Among other 
places the outcrop was seen on Bad creek, 2 J miles above it« mouth, 
on the land of Charles Garland; also 1 mile northeast from here on tlie 
waters of Bean creek, where a body of mixed ore and hornblende hjis 
I been exposed by an opening, over an area reported to be 12 by 15 feet; 
[ also 1 mile southwest of Bad creek, on the headwaters of Brummit's. 
, 2 miles above its mouth near Peterson's mill, where the outcrop 
ly 30 feet across, in a massive bluff, but it is very lean; its strilUi 
r.55*E.;dipS.E. 




The ore is Tery homogeneona and of a duk led color, bdng Ink 
•lightly magnetio (probably altered by the heat of Hie tnp-dikeV Ibe 
■trlke of the gneiaaoid country rock k H. 10* K; d|p &R An analjrii 
of thla ore ahowa: 

AKAUm OP TiTAXiFBBoos iiA«neiiTt, jQiL ooooB. HRCBBJ. oommr. 

8Uka 

Mctameiron 

Solptar 

liMMphoraa 

TltuBleacia 

liMMphoraa ratli» 

Om nlle aouthweal fkoni Jbd Qmagtf^ ob Ifce eaal aiie of B|g Bock 
CTMlu OB tte land of Mkm TO^m, U a 
the amamtt of • high lidge down Ifca 

hgqt • hnTy bed of hombknde^ tM a g m x aoai 4aaKt% C"* 'hf * trap^ks 
and baked to • broniah hiMk cah^hrtttt 
wiMy takm for otei 

^R^eal \^ Ooage^ ctt Ae lud of Jhaa 

aMM" !• imura ag^^ f«r Ae WUv farge^ at Mapafla O^ The M 

J&3P$^x^ ax^ wkw in^fqrnovn and the ore cHaaat he flaea ki pinoe; it m 
JNWfK^\ K> Ne" fhxa tS^ ^^ < fiKC AickL Scaae oHfaee apecnacna diov 
i: iv'' N" c\Mx:{VJic9 ass! frv^ frvoi jcanCTft. scadlar te Hie Cknge ore^ tiioagSi 

S>fifs^ .' rr.:!*c^ ^^ :T>.m>c^$c frvizi HjirrvfT^ ^ vSe a he fi die nHMnh of 
l^>^ K*v^ v-rtv^;. /c. :lv s."t..ti:: :i a rSipe* n«r dv- DaLeiaille md. an 
v^tx-^^p \a* Nvc f vr^tj^xi ^7' s sankl rn «l The laad ef hirim £r»:v^ : 
i1 rr^rvA^^^-.Tx'*!^ :r r.* ,^ f.> •' 'T. :>.v K'xir'^s^ jii> fir ai» ^^aaeiL €f ueai ■. ^i imrir 
OPv ^ A 4:ri7, V ctr^rx- . :!>■ scTrTi:* ^ V. :^* £: d^ &S. 

^s-. > .V >fcvTN ^r ";:'v •-<•-.".>. invLT rJ^r ii**i #f Vinftiaa hraadL i 
r^. • .\ v^— « . -•-% 5^ *"> - -h'A' re ixjkCit^ao^ 9tmfmt% a»i free 
.*.\\- v-v*.-v --^^ '»^-T -^I'.-i-'i. a ~w / -v- ^UKit Skne ^BiH pia 
^■<*. Ny.- ^ ^^ - .-.-..' .-'T^ "rii i-;:> i" "•■•'■«? in^ )es ecKvie^ P^^" 
'" « \v ?v*vv. ^ *: .".- ?<->.\ Li'i ^*^ ifowiasti ua jes keen, fooad 




maQnettte orbs, hitchbli. coiwty. 



(IB 09 TITANIFERODB MAOSETTTE, PUMPKIN PATCH MOUKTAIN. 
(321) 

SUlca 1.22 

MetnUic iron 57.88 

Sulphur 0.015 

PbtiBpborus 0.041 

Titanic acid 4.5(J 

Ptaospborus ratio 0-070 

lilar traces of float ore have been fouod along the southern elope 
a mountain range, in a westei-ly direction for 4 miles to Red Hdl, 
I in an easterly du-ection for IJ miles, but no developments have 
a made. 

An occurrence of magnetite ore is reported near the headwaters of 

ttlj Rock creelc, on Little Yellow mountain, on tJie land of Maj. J. 

WUmii, but no developments have been made. An analj'sis of n 

rface sample shows its quality to be good, free from titanic acid, but 

9 the Bessemer limit in phosphorus. 



OF MAGNETITE ORE, MAJOR J, W. WU,80N. MlTOHEI.l. C 

{321a) 

Metallic Iron 53.06 

Sulplinr „ . 0.103 

Fbospkorus 0,078 

Titanic add none. 

Pbosphorus ratio 0.141 

An isolated occurrence of red hematite waa examined on Long Level 
ridge, one of the northwefltem spurs of the Cane Creek mountains, on 




3 of John Ju»/ice, | mile south of Henson's creeit, at a point about 
I above its mouth. The outcrop is situated on the slope of lii* 



1^ IRON' ORES OF NORTH GABOUNA. 

ri(lp> ;UK) foot in olovation above the level of a small branch, and has 
boon stripiKHl along the strike, N. 20** £., bj a shallow cut 60 feet Iohj;; 
at two }H)int8 orosHcnts have boon made at right angles to the svn^ 
in the larger one of which (No. 2) the ore body measures 1 foot in thick- 
noiss noair tlio surface, but it pinches out to 8 inches at the bonooL Na 1 
is ti>o inconiploto to furnish any data. 

Tliis on^ is a compact red hematite; the wall rock is nuca-schisL 
Although tho ore is of very superior qualitr, as shown by the foUowing 
analysis, the pmspects for finding a worttable deposit are not encoor- 
iHring. 

ANALYSIS OF KEP HEMATITE. JCSTICE PLJkCL HK2C!M>2C'«> 

lirrCHELI. corsKTT. 

Silica 6.3S 

MotaUic iron 6&SA 

S\Uphv*r <l.<n5 

rhivsphonis <!LM4 

l^.i>f phom? raiio 



SiH^nidic iK^curronoes of brown henuitite and manganesie ofe hivv 
Nvn nototi in MiTchoIl county: such are. for TBwI a My . a bed of trowi 
homatito C% mi1o9 ^^uth of Baker&ville on the land cf Jamtti 7l?ns9. 
ik\\i\ a Ksi *"^f li:r.or.:To a::ii wad ?>'f* manjaiieae cfpe-^ jnst '■r«rr c»f <??ab- 

Tr.ov.ts V.;i^o sV.. "^xr. :\.- ?»-. .^:>»f::> :•■ l^e c-f f^riT en-eiu iluji -^r~ sr^ iz 

• • • 
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TITANIFBROCB UAONBTITB. YANOHI tiOUNTX. ]^g7 

AKALTBIS or TlTANffKRODS JIAONimTE. JERRY PKROUBON, YANCEY COUNTY. 



MetaUiciron 30.00 

ntanlc add 2.56 

The position of this ore and its titaniferous qnalitj suggest a pos- 
■{UUt? of its 1)eIoQgIng to tiie Boan MountaJn 'ntaniferous Magnetic belt,' 
bnt this Is only a eupposition. Similar traces of titaniferous magnetite 
are found to tiie southwest in Madison county.* 

All other occnrrencos of iron ore in Tancey county, known to me, are 
Isolated and sporadic 

Bix miles north of Bumsville, on the soutii side of Mine fork, ( mile 
above its mouth and 300 feet above the water-level of the same, a bed 
of titajiiferous magnetite has been discovered on the land of D. M. 
Hampton. Two small openings, 75 feet apart on the strike of fhe ore 
{N. 25* E.), expose the same from 6 to 10 feet across, the dip being nearly 
verticaL The ore is magnetic in a gangue of chlorite, smalt particles 
of quartz and feldspar, and a peculiar brown mineral of a high luster, 
possibly mtile or brookite 

An analysis of this ore shows : 

ANALYSIS OF TITANIFEROUS MAOKETITB. HAMPTON'S, MINE FORK, YANCBY CX>CNTY. 

(387) 

SUlca 0.25 

MetaUlc Iron 39.42 

. Sniphnr 0.12 

Phosphorus 0.OH 

Titanic add 11.90 

Phosplionu ratio 0.027 

If it be ti-ue that ttie titanic acid exists as such in a separate mineral 

like rutile or brookite as suggested, and not in chemical combination 

with the iron itself, a boneflcial separation of tlie iron from this hurtful 

Ingredient mny easily bo effected by magnetic concentration; this will 

I be a subject for important investigation, as otherwise the excessive 

LMRentage of titanic acid renders this ore practically worthlesa 

1^^ Bouthwrat from these openings ^ mile, much surface float of this 

^fleavy bron n mineral, nearly free from magnetite, is found. 

Bmwn liprnatite occurs as surface float from ^ to 1 mile northeast 
)ville on the nortliern slope of Oreen mountain, near the Bakers 
It no developments have been made. 

'See pasp 183 of this re|>ort, 'Sep |.ii;;i; IS'J. 



IRON OKBS OF NOKTS CASOLIHA. 
(f). THE MAGNETITE OKES OP MADISON COCNTT. 

Only one locality of note lias beeu discovered in tliis county. 

The Biq Ivr or nF.fiK Mine ia situated abont G miles (air line) 4tie 
north from Alexander's station on tlie W. N. C. E. H., on the pouth aiiJe 
of Big Ivy creek, 3 miles above its mouth. It is on the northern slope 
of a hill, the summit of which is some 285 feet above the level of Big 
Ivy creek. Two principal openings expose the ore bed in place, bcsidej 
which there are a number of smaller pits scattered over the hillside !n 
which the ore is reported to have been found, but which are now fillpj 
up and closed to view. 

The lower opening is in the shape of a long trench across the ore 
body, 50 feet in eIe>-ation above a deep ravine and 150 feet above Um 
level of Big Ivy creeli, 300 yards south of the same. 

A section along this cut shows as follows: I 




Fig. -40.— Showing or« bodies at Big Ivy mine. MndisoD county. 

The total thickness of the ore exposed is 52 feet, separated by t^,- 
" horses " or wedges of dead rock, chiefly hornblende, epidote and quiLv^ 
The larger " horse," in the eastern end of the cut, will probably he foi 
to be of considerable extent; at tlie point of exposure it mea^uri's ^iboo) 
30 feet across, and the dipping needle held over this mass shpwa of 
local attraction. 

At the western end of the cut the " horse " is of much smaller dimen- 
sions, measuring K! feet across at its widest part-. To develop this bed 
to the best advnntage it is suggested that the cut be enlarged by stair- 
ing into the hillside at a lower level an<l working out to the pretenl 
face, increasing the depth of the same some 20 feet or more. 

The ore is a hard, compact magnetite, and in the nature of id 
gaiit^^ie (hornblende, epidote aud quartz) bears a marked resemblanM 
to that at Cranberry in Mitchell county. 

At the eastern end of the cut the ore is softer and finer graini'd. 
Bome analyses of the ore from this locality show: 



lUONVtira OBB. BIO ITT UINB, MADISON OOUNTt. ]^ 

tKALTSKS OF UaUNETITE ore, bio ivy mink, MADISON COUNTY. 

(286) (287) 

Silicn in.54 

Metallic Iroa ■48.54 42.07 

SulpUur 0.012 

Phospborna 0.019 0.005 

Phosphorus ratio 0-039 012 

About 200 feet N. 30" E. from the "loDg cut," on the oiiposite side 
(f the rapine, the ore bed has been partially exposed by a small cut, 
md for a distance of .1 milea to the northeast, crossing Big Itj- creek, 
Joat ore has been traced to Gabriel creek, but no openings have been 

tde. 
Tlie second opening of importance is an opencuty located MSveral 
idred feet S. 40" W, from the " long cut," and 30 feet above it in elft- 
r&tion. It had caved-iu considerably, and the on^ body was not cut 
through on the eastern end, but as far as exposed it measured 30 feot 
bcross. The ore is more coarse-granular than in the Long Oit, and 
resembles the Cranberry " rattlesnake ore." 

Near the summit of tlie hill, 100 feet in elevation above the Long 
Cut, the ore body was found in place in some old pits, but these are now 
ailed up. At this point another long cnt or trench, to expose the full 
fvldth of the ore body to view, is to be recommended. 

In the dirt road crossing the summit of the hill, 2Sr» feet above the 
level of the creek, and 140 feet above the Long Cut, tlie dipping needle 
shows considei-able locjil attraction. The sti-ike of tho hornblende 
schists in the road was N, 50' E., and this may be taken as the general 
tr^d of the ore beds. 

This ore deposit can be made accessible to the Western N. C. It> Tl. 
by a branch line, some 3 miles long, built up !iig Ivy creek from its 
tnouth, crossing the same about 1 mile from the mine, thus cutting off 
El very large bend, and crossing through the gap in the mine ridge up to 
the ore beds. There is a valuable water-power 2 miles above the mouth 
of Big Ivy creek, where a fall of from 2.j to 30 feet can be had for 
conversion Into electrical power for transmission. 

Occurrences of magnetite ore have been n.-itcd in tither parts of the 
Knmty, but no dincoveries of importance have been made. 

In the eastern part, on the waters of Taint Fork, } mile above its 
uuratb, small pieces of surface float of a black, non-magnetic, highly 
lastrous ore are found on the land of John Brigmnn. Analysis No. 280 
ihows the presence of titanic acid in large quantities. The occurrence 
[>f a very higtily titTUiferous ore is noted near the public road, midway 
between -■Vsheiille and Bumsville,' an analysis of which shows: 

■ ■■ orea of North Carolina,"' p. J81. 



^90 ^^^^^ <^I^^B» OF NORTH GAJtOLINA. 

ANALY8IS (IF TITAN1FEROU8 OKE, ABH^VILLB-BURNSVILLB ROAD. 

YANCEY COUNTY. 

(288) 

Silica 0.83 

MetaUic Iron 36.26 

Metallic manganese 0.63 

Alumina 9.51 

Ume 2JJ7 

Magnesia 0.03 

Sulphur 0.09 

Phosphorus trace. 

TltJinic acid 37.88 

About 4 miles northwest from Marshall, on Brash creek, a tributatr 
of the French Inroad river, the outcrop of a body of magnetite ore h*» 
been exposed on the Freeman place, ^ mile south from the hoiue of 
Joseph Ramsay and i mile south from the road leading from Jewd 
Hill to Marsliall. A small pit, 200 feet above the level of the cre^ 
has cut the comb of an ore lens from 1 to 1^ feet acrosB, but it has not 
beoji exposed in depth. The country rock is a coarse hornblende gneiss. 

Afapiotite oi*e is i-eported to occur nearly 1^ miles south of here^ on 
' tlie land of ^frs. }frDoivc!I, J mile east of tiie French Broad river, at a 
point somewhat Below the mouth of Walnut creek, but the openisp 
that \\inv> made hviv are now filled up with water and dosed to view. 

On the northern slope of the Walnut mountains an outcrop of 

schistose magnetite is found on the land of David Norton, on Sodam 
ciHH^k, within \ mile of Hig Laurel creek, at a point 6 miles above the 
mouth of the latt<T stream. The rid<;e is composed of a gneissoid rock, 
imprt^gnated with m;i<;netic "grains; in the center of the ridge magnetite 
replaces most of the other r(K*k constituents and becomes a fairlv pure 
schistose ore; no openini^s have Inn^n made; indica-tions point to the 
])rol)able c^xistrnce of jrood bedded deposits of ore, and further explora- 
tions are re((>mmrnd«*(l. Similar surface ore is found on the lands of 
T. T. X(-rfiu) and Al/'rcti JA /^'^/ /'///, ad johiing on the south. 

In the south w<'stern part of th(» county, on the headwaters of Little 
creek, 2 mi Irs i'unu Max Patch mountain, which is the comer of 
Havwood and Madison counties, N. C, and Cooke coimtv, Tenn., an 
<Mit<-i-op of magnetite on* in a hornl)h'ndic <rMn<?ue is exposed on the land 
(»t' .Jiiinrs U<nlnf\ by a small op(»ncut, sliowing a thickness of from 4 
to r» feet ; tlir o!'<* sliows <M>usiderable pvrit(*s. 

On the east(M'n slope of the Nrw Found mountains, near the head- 
wat<'rs of Sprini; cre«'k, I mih* east of tlie lla\w(>od county line, a body 
of majiiK^tite oie has be(^u discovered on tlu^ land of Swan Woody; its 
thickness near the surfa<*e is from o to tJ f<M't, and it appears to widen 
in depth. An analysis sliows its titaniferous (piality: 



tUaNBTFTB ORB, BOHOOHBB OOUNTT. 
OF TlTASlPKROrS MAOSETITE, SWAN WOODT's, HAIUBON COt7KT\ 

(291) 

Silica 2.37 

Metallic iron (12.18 

Sulphar 0.026 

Phosphonis O.OH 

Titanic add , . 7.44 

PhoBphoma ratio 0-022 

ig). THE ORBS OF BUNCOMBE COUNTY. 
-Only one locality of note has befn discovered in ibis county. 

3 Blackwell Mine is situated in tlie northwestern part of the 

ty, 5 miles nearly due west from Alexander's atation, IJ niilea 

iiwest from Blackwell'a Springs, on a tributary of Turkey creek, 

■thaa i mile ffoni the main stream aud 4 miles above its mouth. 

x>m 40 to 50 feet above the level of the branch a small pit lias been 

B ore body to a depth of 15 feet. 




Fig. 47.— stowing ore body at the Blackwell tulne. Biracombc county. 



fcahows a bed of compact schistose idagnetit«, varying in thickness 
I 2 feet at the surface to 31 feet at the bottom, between walls of 
I, mica and horablende schist, dipping 70° S. E.; the strike is N. 
80' E. 
, An analysis of this ore shows: 
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ANALYSIS OF HAONETITE ORE, BLACKWELL MINE, BUNCOMBE OOUNTT. 

(105) 

Silica 21.58 

Metallic iron 47.36 

Sulphur 0.10 

Phosphorus 0.0C9 

Titanic add 0.16 

Phosphorus ratio 0.145 

Float ore lias been traced in a southwesterly direction from here, -y^^ 
1^^ miles, to near the South fork of Turkey creek. This locality cc^uj^-i 
be made accessible to the Western North Carolina railroad by a bran^^j. 
line, 3^ to 4 miles long, down Turkey creek. 

The Blackwell mine is about 9 miles S. 50' W. from the Big I^-r 
mine in Madison county, and it is possible that they both belong -d^ 
the same general belt 

A parallel belt of magnetite ore, lying about i mile to the east ^3f 
the Blackwell ore bed, has in time been superficially explored by smaJl 
test pits, but these are now filled up and are closed from view. It :S8 
reported that ore was dug from some of these pits 70 years ago arm-d 
hauled to South Carolina. The prospects of finding workable ore bodi^3s 
hero are, however, discouraging. 

At Alexander station, on the south side of the French Broad riv^acr, 
the immense bluff of hornblende schist and gneiss which skirts aloK^ 
the railroad, and across which the load leading to Blackwell's Spria ^^ 
winds, is in many places magnetic, but no noteworthy outcrops of oi^ 
have been found. 

Small beds of limonite have been noted in varions parts of Bhq. 
comhe coimty, but they are unimportant. 

<h). TUB TITANIPEROUS MAGNETITE, AND BROWN HEMATITE ORBfi 

OP MACON COUNTY. 

There are in Macon county various occurrences of titaniferous mag- 
iH*f i<.<i ores which have been explored superficially only, at several points 
within a distance of 7 miles east, and south of Franklin. 

A hf^aN-y surface float of massive, highly lustrous magnetite is found 
<>n the land of Felix E\Jpairicl\ ^ mile north of Culasagee creek, at a 
jioint about 5 miles east of Franklin. 

Thf^ gangne is quartz and chlorite. This ore is traced for sevex^ 
liiirjdrfMl yards along the summit of a hill in a direction N. 35' E., which 
jH \\u\ Ht like of the decomposed mica schists near the foot of the kill; 
hut no oi)onings have ever been mada 

T)i(* following analysis shows the titaniferous quality of this 
wljirh Hlainpsitas valueless: 
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ANALYSIS OP TITANIPKROUS MAGNETITE. FELIX KILPATRICK, MACON COUNTY. 

(281) 

SUica 0.77 

MetaUic Iron 54.24 

Sulphur 0.04 

Phosphorus 0.013 

Titanic acid 17.60 

Phosphorus ratio 0023 

On the Bouth side of Culasagee creek similar surface ore is found 
cm the land of Capt T. M. Angel. 

On Ellijay creek, 1^ miles above its mouth and 7 miles east of 
EVanklin, an immense outcrop of magnetic rocks occurs on the land of 
WiUiam Higdon. 

This rock Is a hard, massive quartz of schistose structure. In places 
it contains considerable feldspar, becoming iu fact a granulite; the more 
decomx)osable feldspar has sometimes weathered out, leaving a peculiar 
laised graphic surface of magnetite and quartz. It is difficult to judge 
what the average proportion of ore to quartz may be; possibly as high 
as 50^, as far as the surface samples show. However, until the deposit 
b actually exposed in place and further prospected in depth, no fair 
estimate can be made of its value. The countrv rock on the hillside 
above is gneiss and honiblende schist, strongly folded and faultt^d; near 
the foot of the hOl the black mica schists strike N. 40* W. 

Magnetic ore has also been found some 4 miles southwest from Hig- 
don's, on the northeast slope of Amnion's mountain, on the land of 
WiUiam Washiurny but no developments have been made. 

Specular hematite of very superior quality has been found on Hick- 
ory EjioU creek, 3 miles above its mouth, on the southeastern slope of 
Ammon's mountain, 150 feet above the level of the creek, on the land 
of /. 0. Bates; but unfortunately, present developments have discovered 
but a thin seam from 4 to 5 inches thick; it is higlily improbable that 
workable bodies of this ore exist. It is very fine-grained, massive, arid 
of a dark bluish-red color; in places small specks of pure, glassy quartz 
are jKMphyritfcally enclosed in it. An analysis of a sample taken from 
this point shows: 

ANALYSIS OF SPECULAR HEMATITE, BATES PLACE, HICKORY KNOLL CREEK, 

MACOX COUNTY. 

(282) 

Silica 10.50 

MetaUic iron 58.00 

Sulplmr O.OOC 

Phosphorus 0.019 

Titanic acid 0.04 

Phosphoni-s ratio 032 
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The strike of the gneiss and mica schist in the road below here is 
N. 25'E,;dip70'N.W. 

On the western slope of Pish Hawk mountatn, 1^ mfles sonthwert 
fnmi Batea, and on the east side of Hickory KnoU creek, similar ore fe 
found on the land of A. J. Stiles. Much useless prospectmg has hm 
done over a considerable area, but nothing more than thin seams <rf ore. 
not over 2 inches in thickness in quartz and gneiss, have been found. 

On the northeastern slope of the divide between CSartoogaiaj and 
Hkonah creeks, 2 miles above the mouth of CSartoogajay and 4 mfles 
HliKhtly west of south from Fiunklm, a body of titaniferous magnetite 
oiH^ occuw on the land of Akx. Waldroqp. A rectangular pit about 
19 by 15 feet in area and 3 feet deep, exposed the top of the ore bed 
thouKh its true extent cannot of course be determined without further 
work. The ore is verj- fine-grained in a chloritic gangue in places 
Hliuhtly Karnetiferous; externally it closely resembles the CknUa ore in 
<^ild\vell county/ although its analysis shows far less titanic acid 

\N\I.VKIK t»K TlTAMFERtiUS MAONETTTE, ALEX. WALDROOP'S, MAOOX OOCXTT. 

(285) 
SUloa 11.91 

MetiUlle Iron 20.64 

Ciirboiinto of lime 3^*3^^ 

Cnrl>onnto of mnguosia 14.00 

Metallic manpanose O q9 

^^"ll>^^"r 0.*089 

IMiosphonis 0.017 

'iltanlc acid 3 2o 

riiosphorus ratio q qm 

TilunilVrous iiia^iu'tito has Uvn reported as occurring on the head 
wiihMH ol" ('ailoo^^ajay civi^k, 10 miles southwest from Franklin on the 
Knnsi'fi pl;M'(»; also oil the headwaters of Cbweeta creek, on Dr. Bush's 
|)lar«', lull no dt'velopiiK'nts have btvn made, thei*efore these loc.diiies 
wrr«i iinl. vlsiicil. 

In llu' northern part of the county, in what is known as the Biiru- 
in^^loNvii se(llcnn-n(, from 8 to 10 miles northwest from Franklin beds 
of llmonilf* and maiipiniferous limonite ai'e found. These oi*e beds 
occur in a country rock of mica schist which dips usually at gentle 
an^h»s towards thi^ southeast and is also folded. The ore-bearing area, 
so far as examiiuMl, covtTs some 4 square miles. Only at a few points 
have any d<*velopments been ma<le, and thes(» are exceedingly luea^rer 
and incomideie. 

On the west l)ank of l>nrnln«'town cre<*k, about 4 miles above its 
n.outh, a quantity of ore was found on the laud of H, Daves, around the 
uioulU of some old di^jrin.irs which are now tilled up; it is a porous, 

■ Si'O 1>:«S«' 1-0. clinpU'r VI 1. 



MANGANIFEROUS LIMONITB, MACON COUNTY. I95 

honeycombed ore, slightly manganiferous, and occurs in lumps from 
the size of a water-bucket down; the natural surface float over the hill 
side towards the creek is very profuse. 

On the land of Qeorge Farion, J mOe slightly north of west from 
Daves, a small opencut, about 5 feet deep, near Uie bank of the creek, 

« 

exposes a layer of ore from several inches to 1 foot in thickness, imme- 
diately below which there is a thin layer of red, argillaceous sand, and 
below that another layer of ore, but the latter had not been cut through; 
the dip is 30* S. E. An analysis of this ore shows: 

ANALYSIS OP MANGANIFEROUS LIMONITE, GEO. PARTON'S, MACON COUNTY 

(283) 

Silica 3.60 

Metamc iron 48.72 

MetaUic manganese 9.71 

Sulphur 0.135 

Phosphorus 0.210 

Phosphorus ratio 0.431 

An outcrop of highly manganiferous ore is found J mile northwest 
from here, near the summit of a ridge, where a small cut exposes a layer 
of ore about 1 foot thick in a red sandy soil; the ore is shelly, botryoidal 
and stalactitic. An analysis shows: 

ANALYSIS OF MANGANIFEROUS LIMONriE, GEO. PARTON'S, MACON COUNTY. 

(284) 

SUlca 5.81 

MetaUic iron 28.84 

Metallic manganese 28.40 

Sulphur 0.123 

Phosphorus 0.212 

Phosphorus ratio 0.773 

Further developments, which are to be recommended, may show a 
greater thickness of ore, and unless this is the case the dei>osits will 
hare no economical value. 
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The ore beds of value occur in the calc echistfi immediately belosr 
the QuiLrtzite» and above the marble; they are persistent and of good 
btdy and quality., though high in phosphoros. The principal deposits 

' Fi-om " The Iron Maniifaeturer's Guide," li.v J. P. Lealey, 18H9 

Liivinggo'}d Bhmiiiern Forge, Bltunted ou Hanging Dog creek, 2 mllca niton 
Fain forge; built from 1845 to 1353; tno Ores and one hammer; made In 1856 
about 13 tons of bars. 

Diwer Hanging D'lg Bt<-mery V«vge. on Hanging Dog cre^ K miles nwtit- 
west from Murphy; buUt In 1840; two flres and one hammer; made In 18M abovt 
4 tons of bnra. 

Kiilian Bl<i<imery Furge, situated ^ mile below the Lower TTunflitig Dog 
forge; built In 1S43; abandoned In 1849. 

Fain Bto^mery Forge, on Owl creek. 2 miles below the Lovlnggood torgt'. 
built In 1854, two fires and one hammer; made In 1856 about 24 tons of ban. 

Persimmon Creek Blfrmem Forge, situated on Persimmon creek, 12 mltai 
southwest from Murptiy; buUt In 1S4S; two flres and one hammer; made In 1SS9 
about 45 tons of bars. 

Shoal Creek Bhotnery F'lrge, situated on Shoal creek. 5 miles west of ttw 
Persimmon Creek forge; bulli attout 1854; one Hre and one hamm^; made In 
1854 about ^ ton of bars. 
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extend Id a nortlieasterly direction from Murphy, the county Beat^ up 
the valley ot X'alley river for a diHtance of some 16 miles, which may 
be called the Valley River Bell. 

Tii« ore-bearing schists continue also in a southwesterly direction 
from Murpiiy, up the valloy of the Nottely river, but liave not been 
carefully explored, and excepting at one point, no notahle deposits have 
yet been discovered. 

South of Murphy, on the waters of Martin's oreek, ore-bearing for- 
mationa have been found, but only slightly explored; these are parallel 
ranges to the above main belt. 

Id the valleys of I'eac.litree and Low ci-eeks, some 6 miles east of 
Murphy, local deposits of ore have been found, but not developed. 

Beds of mai'ble eveiTwhere accompanjing this ore, lying geologically 
beneath it, will furnish a conveniimt fluxing materiaL 

Beds of talc, often of great purity, occur locally as lenses in the 
upper portions of the marble. 



VALLEY RIVER ORE BELT. ' 

The \'itlley river belt its a double outcrop, along the parallel 
edges of a sharp eynclinal foM (illustrated in fig. BO). These outcrops 
appear continuously on both sides of a quartzite lidge, striljing regularly 
K. 40' E., and lying on the west side of ^'^alley river, from the Hiwassee 
river at Hurpliy to a point 4^ miles northeast of Murphy. Here the 
continuity of the ridge is broken by denudation, the quartzite and ore 
having disappeared, leaving the marble; the break is about 2 miles io 
length, when the ridge again rises, brlDging up the ore and continuing 
for IJ miles. 

One miio northeast from this point there ia a sorond axis, lying 
parallel and slightly southeast of the former, bringing down the ore in a 
flat and partially denuded syncline, which crosses the river about 3 
mile below the mouth of Taylor's creek, and continues along its eastern 
bank, in a course slightly north of east for 7 miles, as far as it has been 
at present traced, to a point near ^'alleytown. The ore has been opened 
at intervals along this distance, and some of these points will now be 
described. It Is eveiywliore accessible to the Murphy branch of the 
Western North Carolina railroad, which follows it, being h>cated almost 
on it, in places. 

On the yfartha T. JTitchcock property, 1 mile southwest from Mur- 
phy, on tlie southwejft side of the Hiwassee river, the outcrop of a lieavj- 
bed of brown hematite appears on the eastern slope of the quartzite 
ridge, and this is the only point southwest from Murphy at which s 
noteworthy deposit has been discovered. 
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The principal showing Ib on an offshoot or Bpnr from thia ridge^ 
ahmit i mile from the river; the lowest point of the oatcrop appears hi 
n diiep hollow, and is traceable in a Bouthwesteri; direction from h^^^ 
for 200 feet to Uie summit of the hill, a difference in elevation of 10^;;>. 
feet. At this point it comes to the surface in great force, and has bw 
time been worked m shallow pits for some of the old forgee; its thic^^ 



netss cannot be accurately measured; ronghly stepped off it appeo.. 



*!. 



over a width of flft; feet The ore is a compact, brown hematite; boi::^^ 
of it is Edliceous, but much good ore is found; until proper derdopme^^ 
are made its exact grade cannot be known. 

An analysis of a surface sample of the better class of ore shows: 



ANALYSIS OF BROWS HEMATrTE, HITCBOOOK PLACE, C 

SiUca a82 

MeUlUc Inm B6.B6 

Sulphur 0,047 

Phosphorus 0,820 

Phosphorus ratio 1.448 

On the western flank of this ridge the parallel outcrop of the «;■ 
clino is found on the west side of the quartette, which dips 56* 8. TB 
A prospect shaft was sunk here, but is now filled up. 

At the western foot of the ridge the marble crops oat> Ijing belo 
the ore. 

Along the juncture of the quartzite and the 0^0 schists occacioiu- 
fragments of quartzite-conglomerate In a limonitic matrix are fomid. 

An approximate section along the Hiwassee riv^ here shows: - 




Fig. 48. — Section along Hiwassee rirer, showing poedtton of Iron ore. 

At Murphy the ore crosses the Hiwassee and Valley rivers, and c^an 
tie sect) cropping out in the main street of the town near the Wesi^m 
North Carolina railroad depot 

On what is known as "Tract No. 6," 1 mile northeast from Mnrpl »r 
(he orp was seen in a double outcrop with a quartzite betwera the tv%^a 

An analysis of the ore, from what is known as " Section 6," in tlrH.i) 
vifinity, shows: 



BBOWK BBMAtrra ORBS, CHBBOSBB OOCNTT. 



ANALYSIS OF BROWN HKMATITE, "SEOTIOK VI.," OHBROKKE OOUSTY. 
(170) 

MetaUlc Iron 5480 

Sulphur 0.161 

Phosphonia 0.391 

Phoi^horns retio 0,864 

|;Tbe foiination is followed northeast from liere for a mile, where 
i. outcrops have been opened on the property of Capl. J. W. Cooper. 
1 the southeastern slope of the quartzite ridge a cut, U feet deep, 
8 a solid bed of ore between 17 ind 18 feet thick, standing nearly 
ilj, but inclined Blightly to the southeast. 
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northeast from here, i mile, the ridge disappears for fully 2 miles, 
and with it the iron ore; the marble, with its talc deposits, comes to the 
surface in this wide gap. The ridge riaee again, and 1 mile above tlie 
ffloath of Colvard's creek the outcrop of ore was seen on itn crest, 




Fig. S2.— Shonlng ore body oo tbe Valley lUver Couipaoy property, 
Cherokee county. 

I the river and the raUroad, on the Tomotla projterty. It is 
regular and continuous, the width being about 35 feet. The surface ore 
is porous, and its quality is shown by the following analyses: 

AKALTBBS OF BKOWN HEMATITE. TOMDTLA PROPERTY, CHEROKEE COUNTY. 
(175) (176) 

SUlca 6.93 

MetalUc Iron 56.00 66.42 

Sulphur 0.051 

Phosphorufl 0.312 0.294 

Pbospborus ratio 0.557 0.521 

rrbe northeastern termination of this synclinal axis is i mUe from 
here. 



BROWN UBUATITH C 
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.ese aiial)'6e6 sbow a wide variatioii in phoepborus, No. 178 being 
t below tlie Bessemer limit, the only instance noted in tlie Valley 
)res; but it is not believed that this will hold good for any quantity, 
I the Hunks place, adjoining the Morse property on the nortli6a«t, 
e h^s been extensively prospected. Two outcrops, occupying the 
of parallel ridgee, having a trend nearly east and west, about 
irds apart, are seen here. 

^rM Outcrop South OuUro/O ^ 



I,— ShowlDg pnrallel outcrops of ore ou Uie Hooks place, Cherokee couuly. 

□lunber of opi:-uings have been made, of which some of the most 
tant will be described. 

I the Loi'th outcrop the ora has been micovered and stripped by 
and south trenches, fully 175 feet in width; and at one point \ 
38 feet deep has been eunlt in the ore without going through the 
and a drift nin off from the bottom 15 feet north, in ore. 



wf*^ 



Fig. 55.— Showing ore body on the Honks place. Cherokee county, 
e ore is genoi"ally compact and solid, with occasional " hoiiies " 

1 analysis of a sample taken here shows: 

LYSIS OF BROWS HEMATITK, BANKS' 38 FOOT SHAFT. CHEROKEB OOPNTY. 

auica a.82 

Metallic Iron 68J!2 

Sulphur 0.026 

Phosphorus 0.620 

Phosphorus raUo 0.888 

1 a parallel ridge south from here the other outcrop hiia beeu 
•ed by a shaft 55 feet deep, Tliis shaft penetrated alternating 
B of ore and clay, avei-aging about 4 feet thick each, to its fu' 
; drifts have been driven from the bottom 40 feet nw" 
outh in tlie same ninterial. Tiie ore is very lean ab 



A t"V .rardif cjuit froiD Ihe fthan tho top of I.hc ore tias been uncoTtn^ 
<M) fM*! In wti]tJi, Ijring acroM the rery crest ot the rid^ and a KbsUoi 
aliaTt lijw cut iJmiuKli It In 8 feet, as Bbnm-o tn tJue ncrompiiDvini; dii 
irmiti (Pig. 56). 




mg. Alt.- SliowlDg ore body on Ibe Hanka place. Ctlerok<^« omuity. 

KmI truni this point the on.' Iiaa Itocit Rtrippet! by a long treodi 
» DDrtli anil mitith dlnvtlou. aucJ a aliaft ;tU feot deep has cat Umq 




»^^t>. Sfcv tV J-- 
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An analysis of a sample taken here shows: 

ANALYSIS OP BROWN HEMATITE, HANKS ' 80 FOOT SHAFT, CHEROKEE COUNTY. 

(182) 

SUica 10.70 

Metallic iron 54.88 

Sulphur 0.072 

Phosphorus 0.273 

Phosphorus ratio 0.497 

Two hundred yards east from here, and 60 yards west from the river, 
at an elevation of 30 feet above the latter, the ore has been stripped 
OTer a width of 58 feet, but was not penetrated to determine its thick- 
nesB. At the water's edge a large outcrop is exposed over a width of 
48 feet ; its thickness is from 8 to 10 feet. The ore is as a rule compact, 
but in places porous; again it is nodular and extremely argillaceous, 
changing in fact into a hard, siliceous, ferruginous clay slate. 

The ore belt continues on the east side of the river from here; on 
the Taylor place f mile from the river, it has been explored by shallow 
diggings, showing a width of 40 feet and a thickness of from 6 to 8 feet. 
On the Sharp place, about 3 miles nearly east from the river cross- 
ing, a series of pits, trenches and shallow shafts expose the ore bod 
along the crest of a low ridge for J mile. It lies in a flat, anticlinal 
sheet, but a few feet above the surface soil. The surface is literally cov- 
ered with float ore, showing that the upper part of the bed has in all 
probability been worn down by denudation. 

The width of the ore body at this point is from 100 to 150 feet and 
its thickness from 4 to 8 feet; it is underlaid by a clay substratmu; 
in one of the prospect shafts marble was found at a depth of 32 feet 
.below the ore, by means of a sounding bar. 

An analysis of a sample taken from this ore exposure shows: 

ANALYSIS OF BROWN HEMATITE. SHAFtP PLACE, CHEROKEE COUNTY. 

(184) 

SUiea 9.9<i 

MetaUlc iron 5G..00 

Sulphur 0.il3 

Phosphonis 0.101 

PhosphoriLs ratio 0.180 

This horizontal blanket of ore is also foimd extending out along 
the crests of tlu» cross ridj^^os south from the main ridge, where the 
horizon has not boon donnded. At one point it showed 50 feet in ^iflth 
east and west, and from G to 8 feet in thickness. 

In an easterly direction from the Sharp place the ore beds continue 
on the Tatham place, to Tatham creek. 
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On tlie south side of Valley river, between the mouths of 
and Junaluska creeka, about J mile north of Vallejrtown, two onl 
of ore may he seen on the Waslt^unt place. Oalcrup No. 1, at ttu 
point of the ridge near the lerel of the ralley, measured 18 feft aj-roi. 
as far as exposed. Outci-oi* No. 2, about 75 yanj» sliphtly easi cf «>ijili 
from No. 1, measui-ed 20 to 25 feet across, as far as exposed. Tlie eiMi 
relations of these outcrops to each other and to the genera! belt cannifl 
be dc-liuiteJy given now until further developments are made. The w 
is compact and massive and of extremely good appeai'auce. 

A bed of brown ore is ('xposed in a cut 40 ft. wide on the S. E. e^ 
of wliat is known as V m field, at the fiwt oflninliili 

Tliia it about j mile E. l*. __ vn and i mile N. E. of the etate 

road. About 100 yards 8, ti ove l<Ka]ity the summil of Im 

hill shows a profuse covering over an area of several aon-s, 

The valley was not explon hove this point. 

In Btd Marble Oap. in ft iurphy branch of the Westeir 

North Carolina railroad crosses ity line, fully 1000 feet in clera 

tion above the general ore boriii descilbed, a bed of brown hem- 

atite has been cur on Ihe so de of the railroad cut: it dip 

toward the southeast, and is to be 20 feet thick; no speciii 

ex;uihnation was made and . to the Valley river beds is not 

known. The strike of tlie clay bIi le cut is N. 30° E. 

Magnetite Ore On the som, tnk of Junalusk^ creek. 1 oilf 

above Valleytown, on the Franklin road, a great number of pits and 
trenches have been made in the search for a bed of raagnetit*^ ore wliicli 
was supposed to exist here. The openings hare caved in and are non 
coneidei-ably filled up. but at only one of them, namely that nearest the I 
road, was any trace of ore found in the waate-piles. It is a mistnre 
of very hard, homogeneous, flne-griuut»d m'liguebite and specnlar hems- 
tite, having a red streak; it is free from gangue and its structure is 
jointed. The following analyses will show its tmnanal riichness: 

ANALYSES OF MAOSETFTE 0»E, JUNALDSKA GREEK, OEKROKKE COD!m\ 

(179) aSO) (181) 

SUica 0.48e .... 1.29 

Metallic Iron "17.78 65.56 64.89 

Sulphur O.OM 

Phosphonifl 0.030 0.095 0.092 

Phosphorus ratio 0.041 0.144 0.141 

In this main cut the surface soil appears to a con^dotible deplii. 
filled ^^'ith a detritus of quartzite boulders, in places cem^ited togetbef 
by a manganiferouR matrix; below this the country rock, a red, partially 
altered, hydromicaceous scliist, appears, but no ore can now be seat 
in place, and it is believed that the ore which was found here is of a 
local nature. , 
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Oi^e has been varioiislj reported as occurring on Peachtree, Low an^l 
Brasstown creeks, but the developments are very meager, and the re^oiix 
have not yet been carefully enough examined to allow of a detailed 
deecription. 

On the While place, i mile above the mouth of Low creek, and 5 
miles east from Murphy, massive brown hematite occurs as a heavy 
float over the surface of a low ridge, l)ut the bed has- not been discovered. 

Manganese Ore. — Od the farm of John C. Husking 2J miles above 
the mouth of Low creek, a very pure manganese ore (massive pyroliisitei 
is found. A small digging was seen here, but no ore found in pi ice. 
13ie country rock is a reddish talcose slate, striking N. 45'' E. anri dipping 
nearly vertically. An analysis of a surface sample of this ore hIiowh: 

ANALYSIS of MANGANESE ORE, LOW CREEK. CHEROKEE COUNTY. 

(304) 

. Smca 1.45 

Metamc Iron 6.44 

MetaUic manganese .'>8.36 

Sulphur 0.124 

Phosphoms 0.180 

About 2 miles south from Murphy and \ mile above the mouth of 
Martin's creek, a bed of brown hematite has been opened on the Mooney 
place by a shallow, rectangular pit on the southeastern flank of a 
qnartadte ridge; it shows a thickness of 18 feet of mixed ore, day and 
flihale; roughly estimated, over 50jt of this material is ore, which is 
porous and ochreous. At one point of the bed the ore is solid for a 
tWcknesfl of 4 feet; the dip is 55' S. E^ and the strike of the shales is 
N. 45* E. An analysis of a sample taken here shows: 

ANALYSIS OF BBOWN HEMATITE. Mr»ONEY PLACE. CHEROKEE COUNTY. 

(171) 

mica 15.42 

Metanic Iron 48.02 

Snlphnr 0.039 

Phosphoms 0.201 

Phosphoms ratio 0.418 

The axis of this formation is endently a parallel one to that of tlie 
main VaDd^ Biver belt and lies 1^ miles southeast of it 

On the WrigTU farm, 2 miles sooth from Mooney's ore bed, on 3iartin'H 
creek, a bed <MF (Nre, r^)orted to be 8 feet thick, \\siih been opene^l, but 
tiie ent is now filled up and nothin;; can be He<^. 

Tlie ask of the formation at this point lies about 2^ mUes southeast 
from Uie Valley Biver belt. The marble crops out here Ix-low the on: 

On liie MnUeiih place, 2 mOes sonth of Wright's and 2 miles north 
of tbe State line, on the hf^dwaters of Martin's cvf^V, the remain.^ nf 
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B mMSiiiigs, coQBisting of shallow cute and trenches, are viable, 
Oltt-WM Conaerly mined here for the Ilaaging Dog forge. 10 miks 
diltaiit The iDain cut \h about 200 yards long and From 6 to 20 feet 
deep; the iwe mut rcpoited to be from 4 to l.'i feet thick, but cannot 
now be aeail in place; the strike in N. HO' E. This is apparecUv t 
fourth pwaUel belt to the southeast of the main \ alley IJivtT Ml. 
An smJj'idB of the Monteith ore shows: 

AXAItTlils Of BROWN UEMATITK. MONTEITH, OHEROSEK COl'.VTY. 
(1T3) 

MetalUc Iron 67.83 

Plioapliorus 0.702 

Pbospboras rado 1.224 

It Is regretted that at this date no : irlhcr information can be git-en 
OODCemiiig Ote Cherokee orcM. A mor*' detailed examination is cootem- 
jdated during the iiext field season, i the results will be the sobject 
of a ■peciol reports 

So ter as ^e now know, the principal ore bodies are found oortbeaa 
from Mnrphy in the valley of \'al]ey river; 1. In a sharp synclinal W 
und^fing tile ijuwtzite, extending N. 40° E. from the Hiwassee river 
to Haaon creek. 2. In a fiat synclinal bed along the crest of the ridge 
fonoatioD, extending only slightly north of east from Vengeance creek 
to near Valle.vtown. In tJie former the quantity of ore is naturally 
greater; the membera of the synclinal folJs dip at steep angles, and :n 
all probability the ore extends to consideniltle depths; its tliirkue^s is 
from 1 to 40 feet. In the latter the ore Uee nearly flat, on or near 
the crest of the ridge, and is therefore contracted in its dlmenaona. 
Present explorations have shown a width of from 40 to 176 feet and » 
thidineas of from S to 3S feet. 

The ore is everywhere well situated for mining, but most advan- 
tageously in the latter formation, where it can be mined almoat exdu- 
sively by stripping and open work. 

As to the quality of the Valley river brown hematite ores, an average 
of S samples collected by myself shows: 



AVERAOE OF 8 ANALYSES OF SAMFLBS OF CHEROKKR BBOWK HEMATIIS OMK 
Ct>LLKCTED BY THE K. C. O. 8, * 

Sillcn a312 

Mctalllf irou 54.93T 

Sulphur O.0K5 

PhospUonis 0.476 

PbosphoniR mtio 0.868 

An average analysis of 23 samples of these ores collected hy Mr. John 
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Birkinbine, recently President of the American Institute of Mining 
Engineers, and analyzed by Dr. J. Blodgett Britton," shows : 

AVERAGE ANALYSIS OF 23 SAMPLES OP CHEROKEE BROWN HEMATITE ORES 

COLLECTED BT MR. JOHN BIRKINBINE. 

(185) 

SUlca 9.080 

MetaUlc iron 50.020 

Phosphorus 0.712 

Phosphorus ratio 1.423 

Dr. Britton says, that by omitting only one of the samples the average of 
tUe rest in phosphorus is reduced to 0.3745, while the iron per cent is increased. 

Accordingly the quality of the ore is very good, being equal, if not 
8ui>erior, to the best grades of southern brown hematites. 

Phosphorus is the variable element, ranging from 0.10 to nearly 1.00 
per cent. One analysis, No. 178,' of a sample from the Morse place^ shows 
as little as 0.021 per cent of phosphorus, which is below th§ Bessemer 
limit. This is very exceptional, and it is certain that no appreciable 
quantity of ore of this quality can be depended on. 

Limestone. — In conclusion, several analyses of the limestones 
(marbles) of this section ai'e given below. They exist undoubtedly in 
large quantities and are easily quarried. 

ANALYSES OF MARBLES, CHEROKEE COUNTY. 

(402) (403) (404) (405) 

Silica ., 2.93 0.92 1.58 1.20 

Oxides of iron and alumhium 1.17 1.20 1.90 0.82 

Lime 49.83 32.80 32.42 52.90 

Magnesia 3.61 15.43 19.58 1.91 

No. 402, from the Kinsey quarry, 5 mUes southwest from Murphy. 

No. 403, from the Hays place, Tomotla station, 5 miles northeast from 
Murphy. 

No. 404, from Hlckerson's, 14% miles northeast from Murphy, on Valley river. 

No. 405, from the Culberson quarry, 11 miles southwest from Murphy. 

Almost any desirable variation in the proportions of lime and mag- 
nesia may be had, from a limestone to a dolomite. They are all com- 
paratively low in silica. 

* Transactions of the American Institute of Mining Engineers, February, 1888. 
•United States* Tenth Census Report; Mining Industries of the United States, 

p. 569; sampler, Willis; chemist. Pitman. 

* See page 202 of this report 



CHAPTER X. 

THE BBOWN HEMATITE AltD HANOAlfBSB ORES (Of 

WESTERN MADIBON OOUNTT. 

In the extreme western part of Madfaon oonnly, south of the FrbHi 
Broad river, near the Tennessee State Une^ depodts of hrown henatili 
and manganese ore oocar^in all probabflilj hearing geologieal idattni 
to the ondostaig rocks similar to the Ghenkee depoaJtSL Bat a mjj 
cursory examination was made of tids keallly, 1^ Mr. Himter Ll Bm^l 
who reports the following: 

Brown llKMATiTK.--On the Uinda of Jl Jl FUagmwU^ 1} ■iilailf.31' 
E. fhmi his house, on the western waten of flhnt hi mfunJ". < mllrs M^tj 
north of ^*est fnnnHot^irinsiiabedef Hmonttehaa 
a shallow ditch M feet long by 6 feet deepy shswi^g a tolnl widOk dr«i 
of al^ut SO teet; vertical thidoMSs not known. 

The ore is cellular and in places wlireons Ihe o unMl ry roA k a 
^xuir^^-in^iiHHl nuMainor|)hic sandstone, grit^ and ev«n oongksnentic 
in place*. 

An :inah'sis of a s:implo taken from this {dace shows: 

v\\i\>iis .^r FK»^w\ HKiiATiTK, J J. FiTXGEKJkLn. KAni^^x o:»rxTY. 

CSHH 

i>ilicft .UJ9* 

Moiallio iT\>i: ISljOG 

Sulpyr.ir . . a39il> 

r^v>sp^or«> Oi3(^ 

rVii^s*,^^. .^r.:s r'.r. . . 117S 

AUmu o^x^nf'V. «>f A iiiiir T>««nh*«is: fixn htrt the ovtcMp appetn 
rtt A »wio\xh;i: l.'^^fT »xt\ .ih»Tii: ihv sioi^^ of ihe ridge. A shallow cut 
xho\x> 4 ^^ ^ fcv-: ^Si:h ^'f lO- as f^r j»$ rxpc«»ed: l e niu i thiciiaew tsd 
l\M4i1 >i\it1;h ,^:^^ v.vA:.» -nr.. T^o -.^rv is ^iimjiA^ iMHwHijsHil Hierid^ 
i^u iho «v.\iv\<<v.<v s;.v .'f :>.i> ^-^llr T v-'.tTiif^af^Ts iif a tee tine rnarMtum, dun 
\\\\sh\\. ri-r, ^..:-.Ti • ':.-o-*"jiM. .r. *.t : rl Tir ihf WiMlii li i_ IlLilllj 

\K-/. .V s .-..-: -4^ -^- -•• c. '..MS Ivs^fi^ «a ike laail «f Emmd 
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On the headwato's of Grassy creek, 1^ miles south from Paint Eock 
station of the Western North Carolina railroad, limonite has been dis- 
covered on the land of Frank M. Wells. A small trench shows an 
irregular ore body about 15 feet across, consisting of a fairly solid central 
mass, with stringy and lumpy crusts running out from it. 

Manganese Ore Deposits. — On the east side of Shut-in creek, 2 
miles above iti* mouth and ^ mile southeast from J. J. Fitzgerald's house, 
*^ a bed of manganese ore 4 feet thick was struck in a shaft at a depth of 
•42 feet, underlaid by 27 feet of mixed material containing a considerable 
quantity of the mineral."' 

The shaft is now caved in and nothing can be seen excepting a few 
Imnps of the ore lying on the outside. 

At a point about 20 feet above the creek and below the foot of the 
shaft the drift soil has been excavated, and found by washing to con- 
tain a fair proportion of ore. 

The ore is psilomelane, compact, massive and botryoidal, of appar- 
ently good quality. It is also reported to have been found in place in 
a shaft ^ mile eastward from this locality. 

The prospects for finding good deposits of brown hematite and 
manganese ore in this locality of western Madison county are encourag- 
ing, and the section will warrant a closer and more detailed investiga- 
tion, which will be undertaken during the next field season. 

Similar deposits of brown hematite are reported to exist along the 
southeastern slopes of the Unaka mountains, the northwestern boim- 
dary of Mitchell county, and are probably an extension of this same 
general ore horizon. 

* From statement by J. J. Fitzgerald. 



CHAPTER XI. 



THE GHROUIC IBON ORES OF THE OHBYBOIiITE VOCES IH 
WATAUGA, MTTGHELi; TAKGBY, ICADIBON, BUNOOMBE 

AND JACKSON 001 



Stardng at Bkh mauntain, in Wateoga ooonty, a seriea' of duyio- 
lite beds appear at long intervals, along a general range S. 51* W^ h 
Watauga, Mltchdl, Yanoej» Madiiinni Bnnooinbe and Jackaon ooimtiei. 

Theee beds cany chromic iron ore (cbromite)/ oeoorring nsoallj u 
scattered fragments or granular diawwulnatians in llie duTBolite rock 
(dunite), and sometimes oonoentiated in ixrogdar depoflits of eoonomie 
value in quantity and quality. 

There is still some controversy as to the true origin of these cIutbo- 
lite deposits and the genesis of the ftntifjrfufag chromite^* but the dis* 
cussion of this part of the subject must be dismissed for the laesenL 

W:iTAi:oA County.— On the western dope of the Bald of Bkdi 
mountain, on the waters of Cove creek, 7 miles narthwest from Boou^ 
chromite occurs in pockets or seams, irregularly distributed through the 
chrvflolitic couDtry rock. 

On the land of Vavid Laurence a particularly large and promiang, 
thoiijrh limited, outcrop of nearly pure ore was discovered. This bluff 
was broken down by several blasts and furnished probably 10 tons of 
ore; but- it pn^vi^l to Ih» all that there was in the pocket; the ore bodv 
was found to pinch out completely, continuing only as small segregated 
veins in the chrysolitt> below, and no further prospecting was under- 
taken. 

MiTCiiKLL CoiNTY.— ()u t\w Woodi/ fiXTUi 2i milcs south froui Bak* 
ersville, on tlu^ road to Spruce Pine, sniiill grains of chromite occur dis- 
seminated in tlu^ chrvsolite rock, but no large deposits have been found 

Yancky (Y)Untv.— The most important deposits of .chromic iron 
ore y^yt noticed occur in this county. 

TMiat is known as Mine Hill is situated 5 miles north from Bums- 
ville on the east side of the Bakers\dlle road. This is a prominent 
chrysolite hill, prominent chiefly because of its bareness and destitution 

* See pajjo 22. 

■See papor by Alexis A. Jiilien on "The Dunite Beds of North Carolina." 
published In the Proceedings of tlie Boston Society of Natural History, VoL 
XXII, December G. 1882. 
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of vegetation, rising to an elevation of about 150 feet above the creek 
level. The chrysolite is generally impregnated with chromite to a 
varying degree; and near the enmmit of the hill the ore is concentrated 
in larger veins and pockets. A shaft was sunk here to a depth of 15 
feet, but it was filled with water at the time of my visit and no ore 
could be seen in place. Mr; Grarrett Ray, the owner, reports the thick- 
ness of the ore body to be from 2 to 3 feet. Several hundred yards north 
from here the ore shows at the surface in thin veins, not over 2 or 3 
inches in thickness; occasionally it is coated with a fine green film of 
nickel oxide. 

An analysis of a sample of the ore, collected from several tons of 
material on the outside of the shaft, shows: 

ANALYSIS OF CHROMIC IRON ORE, MINE HILL, YANCEY COUNTY. 

(880) 

Silica 13.00 

MetaUlc iron 18.87 

Chromic oxide 49.87 

The accessory minerals occurring with this ore are chiefly chrysolite, 
and its various products of alteration, such as talc, serpentine, asbestus, 
anthophillite, ripidolite, etc. ; the latter mineral imparts a beautiful 'violet 
coloring to the ore; tEe chrysolite is of a light yellowish-green color, 
sometimes hard and compact, again soft and friable. There is a fre- 
quent tendency towards an imperfect, triangular, concentric arrange- 




Fig. 58.— Showing concentric arrangement of 
chrysolite and chromite. 

ment of alternate layers of chrygolite and chromite, as illustrated in fig:. 
58. The chrysolite formation crosses the BakersvUle road and rises in 
another hill opposite the Mine hill, on the crest of which chromite b 
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R WEBSTER. JACKSON COUNTY. 

(38&a) 

9.47 

25.04 

63.32 

1.32 

0.85 

B in chromium is evident from the for^^ing 
i iij quantity has not yet been (^tisfactorily 
i localities mentioned, and perhaps in others 

nidiscovered, the prospects are encouraging, at least 

to warrant further exploitation. 
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IBON OBBS OF NORTH OABOUMA. 



ANALYSES OF CRANBERRY COKE IRON, 
Bt Mb. Porter W. Shimbr, Easton, Pa. 



Serial No. 


1802. 

1 


Quality. 

1 

1 

No. 1 


Silicon. 
0.693 


Phosphorus. 


Sulphur. 


422 


May 12 


0.021 


0.022 


423 


' 13 


** 1 


0.433 

■ 


... * 


• • • • 


424 


" 14 


" 1 


0.428 


0.022 


0.041 


425 


" 15 


" 2 


0.319 


• • • « 


• 
.... 


426 


" 16 


(f 2 i 


0.386 


0.024 


0.065 


427 


" 17 


•' 1 


0.538 


• • • • 


• • • ■ 


428 


*' 18 


" 1 


0.698 


0.021 . 


0.022 


429 


" 19 


" 2 


0.562 


.... 


• • « • 


430 


" 20 


" 1 


0.763 


0.023 


0.029 


431 


" 21 


II 1 


0.705 


.... 


• • • • 


432 


" 22 


" 1 


1.07 


0.024 


036 


433 


•' 23 


" 1 


1.01 


.... 


.... 


434 


" 24 


" 2 


0.622 


0.022 


0.044 


435 


" 25 

• 


" 2 


0.962 


• • • . 


.... 


436 


•' 26 


" 1 


0.599 


0.024 


0.030 


437 


" 27 


Mottled. 


0.354 


• • • • 


.... 


438 


" 28 


No. 1 


0.753 


0.022 


0.018 


439 


•' 29 


*• 1 


0.479 


. • . . 


.... 


440 


" 30 


" 2 


0.503 


0.021 


0.061 


441 


I " 31 


Mottled. 


0.395 

1 


• • • • 


• • • • 


442 


Jane 1 


No. 1 


883 


• • • • 


• • • • 


443 


" 2 


" 2 


0.486 


0.022 


0.040 


444 


" 3 


'* 1 


0.753 


.... 


• • • • 


445 


" 4 


Gray Forge. 


0.410 


0.022 


0.038 


446 


" 5 

1 


1 No. 2 

1 


0.670 


... 
1 


• • • • 


447 


a e 


Gray Forge. 


0.396 


0.021 


0.056 


448 


1 H *J 


No. 2 


0.623 


.... 


• • • • 


449 


" 8 


i " 2 


0.515 


0.022 


0.064 


450 


1 «< 9 


II 2 


0.796 


• • • • 


...» 


451 


" 10 


" 2 


0.651 


0.022 


0.067 


452 


" 11 


'* 2 


0.586 


.... 


. . . • 




" 12 


" 1 


0.746 


0.030 


0.029 
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ion Mountain, iron ores near 88 
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ounty, iron ores of 131, 216, 229, 331 
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(NV.W.) place 182 

place 116 

111 ore bed 127 

ountainore belt 167 

e 21,30,38,40 

at Egypt 39 

near G ulf 40 

Horse Creek ore bed. 156 

(N. B.) home place 137 

ore belt 133 

(Uriah) Pi ney Creek ore bed 152 

•(" Bob") place 151 
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»pen-hearth ** 24 

•vllle, Chas., analyses by 18, 216-233 

H. B., aDalysis by 228 

J. G.) place 193 
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)rt county, boj? iron ores of 37 

Mountain ore bed 165 

ict place 90 

jawson) place 113 

ner Mining Company 19, 33, 9S 

ler ore, definition 33 
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Big Ivy (Heck) mine 188,188 

Big Ridge ore beds 166 

Big ore bank 90 

Birkinbine, ores collected by 208 

Black (J. M.) place 139 

Blackband ore 21,30,88 

analysis of, from Egypt 99 

Gulf 80 

Black ore bank 84 

Black well mine 191 

Blevins (David) ore bed , 142 

(Douglass) ore bed 162 

Bloomory mine, Nash county 85 

Bog ore 21 , 30, 35, 86 

Boney place 86 

Booth, Garrett and Blair, analyses by 220 

Best's place 118 

Brevard ore bank 90, 9S 

Brit ton (J. B.) analyses by 208,221 

Brown's Mine, oolitic ore at 42 

Brown ( W. H.l ore bed 185 

Buck, analyses by 280, 221 

Buckhorn furnace 33,44 

ore bed 44 

Buffalo Shoals forge 97, 114 

Ironworks 114 

Bullington ore bank 81 

Bull Kufflnorebed 118 

Buncombe county, chromito in 214 

iron ores of 191, 214, 219 

Burke county, iron ores of 115 

Cabarrus Co., iron ores in 59 

Caldwell county, iron ores of . ..115, 119, 219, 229 

Carlin ore bank 78 

Carrlco (Fielden) place 125 

Carson (J. H.) place 137 

Catalan forges 36 

Catawba county, iron ores of, 86, 112, 115, 220, 

329,283 

Caudle (Wiley) place 130 

. Chandler, Chas. F., analysis by 236 

Chapel Hill iron mine 60 

magnetite nenr 60 

Chatard, Thos. M., analysis by 220 

Chatham county, ball ores of 39,40 

blackband ores of 38, 39 

clay, ironstone 43 

hematite near Hay wood... 41 

iron ores of 51, 23^) 

limonite of - 

Cheek farm 
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Cherokee Co., IroaoreilD 1S6. iSl.£32,233 

Umeitonee io SM 

mangsnete orca Id SOI 

Chcrr; Tree ore bank 58 

Chillier place KS 

Chromlte. analyseaot defloed 3S 

occurrence of la the chrr«>llt« j 

belt aiS-ElS I 

Chromium, effect of In Iron oree S | 

ChrjTjoUtP bell, ohromlte In 2IS-E1R j 

Clovelund count}', nmoreaot ...Ill ! 

(-■nffpylTboe.) place 118 j 

Cole mine, red hematite tl.lS 

.. Kl I 



Cultoa, H. B..oreaampleB from. ... 

<.^n]|>a Unoobi place 

Cook, Cbaa. R. acknowledgmenta b 

C-Doke place ........ ...- 

Cooper «rd bed (HItcbell county) . . . 

C(>oper(J W.jrlaoe ...■ 

(June, M. D., analyses by 



Ccix<w. D.) place las 

Cranberry furnace 31, IW 

Iron and Coal Co I*, 81, ICS 

mRgnetlo coDceDtration 173 

mine 31 

I'rouae (Henry) place 128 

Crouse'B !Enob 130 

Cniwdur'BMountflln ore beds lOB 

CroKdcr place 180 

CurUs (Joshua) place I» 

Itabney.C.W anrtlyaWby tSU 

Danbury Iron ores acur T! 

Dancy (Noahi place isa 

baoriemore Iron mine B3 

Daves (H.) place IM 

Davidson oounty Ironoresof. tXS.SBI 

Iiavle county Irondrenot 8t,Eg2,K3e 

Deep Hollow ore bank M 

Dovll'a Warkthop mine 30, lOS, lOO. lOt 

Dtp needle— use In locating magnetlo ore 

tfouglaH mine 4S 

Dun n Igan p Into 83 

Duplin county, boglroD ores or 38,22! 

Durhimoounly Iron ores of 48.232 

Koat IlendOIV iMd 84 

HiisirtUgeU^e) place 1B7 

K?ypt.bltt..kl>and()i-oat 88 

ferrlferouB limestone near 40 

Klam'sFInd 110 

Elle^iPetcr) place ISl 

Kllison mine lOS 

Kraery ores, Guilford county W 

Kmmons. B., cited 80,58,72 

Kndor fumaco a 

KnsltD(ltabe) place 214 

Kvaris I Wro.) place ia> 

l^vans place, iron ore on 58 

FagKorebank ..., 78 

FarthluK (J. K.l place 110 

Fi-rKiiwn mine. Gaston county 106 

place. Gaston county 104 

Vancey county 188.187 



Ferris ore bank g[ 

Fitzgerald (J. J.) place 2|0 

Fleming ore bed la 

Ford's place ih 

Forges, bloomery. Id North Carolina. a) 

Ains worth m 

IlalloN-s m 

Bent 1t3.11S,lU 

Blackwood's 80.« 

Brima JB 

Buffalo. lOT.m 

Buffalo Ironworks ]]. 

BuffaloShoals in,J], 

Carruths |h 

Clements j^ 

Cooper's g, 

Cranberry, Aahe county id 

" Mitchell county ig 

"'•<•'••' m 

Elkcroek m 

- Fain n i 

ForbUH.i ji I 

FroDet>erger's m | 

FroH's s 

Fulk's jB 

llummerskOld (Spring Hill) tg 

Hanging Dog » 

Harbard'a m 

Helton B 

Hill's.. M 

HobeoD'a Ho'.tf ■ 

Hyatt's lower „ n j 

Hyatt's upper m I 

Jenny Llnd m 

Johnson's .]■ 

Keenor'B m 

Keyser's ij 

Killian .. nt 

UttleKlver .is 

LovJngood IM 

Ijxver Hanging Dog-.. .. - HI 

Madtoo.1 N 

Mount Carmel m 

Mount Tina 

Mount Welcome « 

New Klver W 

North Fork IT 

Pasley 0, 1«> 

Peisimmon Cniek IH 

Ramsour's Ill 

Rough and Heady 18 

Shoal Creek IM 

Spring Hill 8^V 

Slice's Shuals >T,11I 

Swan's n 

ToeBlver MB 

Tunnel K 

Tuscorora S 

Wllder's IWIM 

Williams- tU 
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mine 118 

ore bed 168 

P., analyses by 224,230 

n place 190 

Ider mine 107 

>9, Iron, in N. C: 

Buckhorn 33, 44 

Cranberry 168 

Endor 45 

High Shoals 116 

Madison 88. 92 

N. C. Steel and Iron Co/s 61 

Rebobotb 88,92 

Sapona. 40,62 

Tom's Creek 80 

Vesuvius 30, 88, 92 

WasbiuKtoD 97 

I (Cbas.) place 181 

(W. H.) place 164 

county, iron ores in.. .32, 96, 222, 232, 233 

county, manjranese ores in 111,231 

orebed 43 

,Ja8., analyses by .. 220 

F. A., cited 60,65 

analyses by... 65, 66, 77, 78, 222-231 

(Dr.) place 137 

:e 21,56,102,121 

(Joel) place 183 

a (W. A.) place 95 

athcr ore bank 75 

He county, iron ores in 47, 223 

ard Mt., iron ores on 121 

tal (Jos )ore bed 154 

Ben) place 163 

J. C, analyses by 166 

•d county, iron ores in 60, 224, 229 

lackband ore near 89 

all ore near 40 

Imonite ore near 40 

J. H.) place 165 

lace .115 

K county, iron ores in * 43, 224 

(R. M.) place 133 

(8.F.) 134 

(W.) 133 

place 163 

on (D. M.) place 187 

;on Knob ore bed 156 

place 203,204,205 

, O. B., analyses by. .220, 221, 228, 225, 227, 

228,230 

cited, 35, 38, 48, 46, 46, 60. 61, 53, 58, 

59, 60. 77, 78, K3, 88, 93, 104, 107, 119, 120 

tt county, iron ores in . . .44, 224, 231, 233 

II (Ja«.) place 184 

, H. L., acknowledfrments to 18 

)od, red hematite near 41 

BiK 1 vy) mine 188 

tite, brown, defined 21 

occurrence of, 28, 29, 47, 51, 
52, a-), 90,97, 1()2, 109, 112, 115, 161, 162, 192 

tite, red, defined 21 

occurrence of, 2i*, 30, 41, 45, 48, 

55, 165, 1»J7 



Henline (James) place 100 

Hickory, iron ores near 115,116 

Hiffdon ( Wm.) place 193 

Higgins (T. S.) place 126 

High Shoals furnace 116 

Hillsboro, iron ores near 61 

Hitchcock (M. T.) place 197 

Hiwassee river, section along 198 

Hobson ore beds 83 

Horse Creek ore bed...- 166 

Hovis (Melchi) place 90 

Hudler place 162 

Hughes (I.) place 184 

Huskins (J no.) place 207 

Hutohins ore bank 84 

Hyatt ore bank 81 

Iron Hill 206 

Iron Mountain ore bank 180 

Iron, ores of 21 

chemical impurities in ore 22 

commercial value of ore .26 

early manufacture in N. Carolina of.. .30 
geographic and geologic distribut'n of . .27 

industry, present state of, in N. C 31 

manganiferous 22 

mechanical impurities in ore 25 

ore belts especially deser\'ing atten- 
tion 34 

Jackson, analyses by 221 

Jackson county, chroraite in 214, 231, 232 

Jaspery clay ironstone 42 

Jenkins (Tom) place 157 

Jenkins ore bank 180 

Johnston county, bog iron ores of 224 

Joines (W. H.) place 127 

Jones (Jos.) place 142 

Jones place 167 

Julien, A. A., cited 212 

Junaluska Creek, iron ore on 206 

Justice (John) place 185 

Keith, Arthur, acknowledgments to 19 

cited 196 

Kennedy's place 104 

Kerr, W. C, cited, 35, 88, 48, 45, 46, 50, 51, 53, 58, 
59, 60, 77, 78, 88, 88, 93, 104, 107, 119, 120 

Kiiby place 162 

Kilpatrick (Felix) place 192 

Kimsey place 194 

King's Mountain ore b<*d8 108 

Kirby place 160 

I^app (David) place 157 

Laurence ( David) place 212 

Lawto.i, C. D., analyses by 222, 223 

Lcdoux & Co., analyses by 226, 230 

Lehman and Mager, analyses by 223, 233 

liesley, J. P., (tited 60, 63, 72, 88, 196 

Lewis, J. v., acknowledgments to 18 

Limestone, Catawba and I^ncoln counties.. 94 

Cherokee county 2Cii> 

ferriferous 40 

Gaston county 112 

McDowell county 124 

Limnite, defined — 

Limonite, defined 
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Limonite, occurrence 40, 102, 116, 120 

Lincoln county. Iron ores in, 86, 112, 116, 236, 

280,232 

Link place 90 

Lin ville Mountain, ore beds near 120 

Llttlejohn'8 ore bank 90,03 

Little Mountain, DeviPs Workshop mine, 30, 

102, 103, 104 

Little River ore belt 125 

Lobdell, analyses by../ 221,224,233 

Ix>bdelland Buck, analyses by 224,231 

Lunoeford ore bed 134 

Lutz (Daniel) place 116 

Mabe place, analysis of ore from 79 

Macon county, iron ores in 192, 226, 230, 232 

Madison county, chromite in 214 

iron ores in,188,210,214,226,230 

Madison furnace 88 

Matfnetic concentration. Cranberry 173 

MaRnotite, defined 21 

occurrence, 28, 43, 50, 61 , 58. 59, 60, 69, 

73, 74, 80, 84, 86, 90, 96, 96, 105, 108, 

112, 131. 140, 143, 167, 188, 191, 206 

titaniferous . .60, 67, 84, 119, 158, 181, 187 

ManKanese, occurrence of, in iron ores. . 207, 211 

ore 22,111 

Cherokee county 207 

Oaston county Ill 

York county (8. C.) 112 

Manf^niferous iron ore .22 

'* raafmetite 168 

'' quartzites, illleghany coun- 
ty 180 

*" slate, Lincoln county 94 

Marbles in Cherokee county 209 

Martite schist 118 

Maxwell place 84 

McAden place 202 

McCarter place 159 

McChristian place 61,65 

McClure (Sam'l) place 151 

McChire'8 Knob ore beds, Ashe county 138 

" beds, Lincoln " 95 

McCreath, A. 8., analyses by. .136, 216-19, 229-31 

McDeavitt (A.) place 190 

McDowell county, iron ores in 120, 225, 283 

McDowell (Mrs.) place IW) 

McKeevs (Geo.) place 131 

Mecklenburg: county, iron ores in 59 

Mine Hill ore bed 212 

Mining, methods of 33 

Mitchell county, chromite in 212 

iron ores in.. . .167. 225, 230, 233 

Mitchell, R. H., analyses by 18, 219-232 

Monroe, H., acknowledgments to 19 

Monteitb place 2C7 

Montgomery county, iron ores in...^ 58 

Mooney place 207 

MfH>re county, iron ores in 42, 226 

Mo<jre county, ore bank 137 

Morgan (Ad.) place 92,116 

Morgan ore beds 82 

Morrison ore bank 90 

MorHo place 202,209 
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Mountain Creek ore bank 90 

Mount Tirzah, iron ore at 48 

Nash county, bog iron ores in 86,296 

Nelson (Becky) ore bank 75 

(Lee) Grand father ore bank 76 

(William) hard ore bank 74 

Nitze, H. Bl C, analyses by. .216, 219,229, 281. 20 

cited i7.1M 

North Carolina, present state of iron in- 
dustry in 31 

early manufacture of iron 

in 10 

North Carolina Steel and Iron Company.l9 ffij^ 

furnace of. .as, 51 

Norton (David) place iflp 

Norton (T. T ) place }% 

Ochre deposits 21,41,97 

Orange county, iron ores in 80,8y 

Ore deposits, structure of 9 

Ore Hill iron mine 80,li 

Ore Knob copper mine m 

gossan ore from ...les 

Ormond mine jg^jf 

Parker place m 

Parsons (Jno.) place m 

Parton (Geo.) place \% 

Pasley forge 30.ias.14p 

analysis of ore used in 140 

analysis of bar iron made In ...140 

analysis of cinder from .m 

Peed (Martha) place, iron ore on 48 

Peed (Richard) place tf 

Pegrrammine 47 

Pender county, bog ores of 8S 

Pennington*s place 160 

Pepper mine W 

Person county, iron ores in 48, SET 

Peter's Cove, iron ore beds in la 

Phillips, W. B, analyses by 225,20 

Phoenix Mt.. brown hematite near 161 

Phosphorus, Injurious effect of, in iron 

ores — .' — a 

Phosphorus ratio a 

Piedmont Wagon 0).'s plaoe lis 

Piney Creek mine ifig 

Pitman, analyses by 217-281 

Pitt county, bog iron ores of 88 

Poison Branch ore bed I4g 

Poplar Branch bank 82 

Powder ore, Ormond mine — 97,98 

Powell ore bank 98 

Price's Creek place 214 

Pugh (J. L.) ore bed 138 

Pugh (EiOe) ore bed 138 

Pumpkin Patch Mountain ore bed 184 

Quickel (Cephas) place 87 

Ramsour pluce 119 

Randolph county, iron ores in 58 

Reade(Wm. F.) place 48 

Red Hill ore beds 143 

Red Marble Gap iron ore 206 

Rehoboth furnace 88 

Reynolds (A.) place. 129 

Rich Mountain, chromite at 212 
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TuscBTOta Iron mine (i 

Tyrrell's mountain, iiia(ni«tlt«*t H 

l^toT place U 

United atatea fleolo^lcal Survey, map* 

supplied by. 131 

Dpper ore bank u 

Valley river ore belt IflT 

Company's place — *. M)0 

Voaiey IM. W, n.i place. Imii ore on 4» 

Venable, F. P.. HttcnnwItclRtDentatO IB 

analyses by . . IB, 220, £S^ OS. Sn 

Vesuvius furnace 90,88 

Waldroop (Alex.) place I9i 

WashlnKtoD turnaca.... 9T 

Washburn place tU 
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Wharton (R. W.) place, bot Iron oi 

White, C. D., analyses by 
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Wimama (J. W.) place 11» 

WllllaniB ore bank Si 

Willis (Bailey) olted...4i, 46, 60. 84, 73, 81.90, SOW 

Wilson (J. W.) place 186 

Wilson, P. 11., analyses by. . OO 

Woods < J OB.) place, run ore on ..4ft 

Woody r«iinJotm>mHeon) SIS 
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